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ARRYTHMIAS/DEVICE

Ambulatory PV isolation workflow using suture-mediated vascular
closure devices

Davide Fabbricatorea,b, Chiara Valerianoa, Dimitri Buytaerta, Niya Milevaa, Sakura Nagumoa,
Daniel Munhoza, Carlos Colleta and Tom De Pottera

aCardiovascular Research Centre OLV, Aalst, Belgium; bUniversity Federico II, Naples, Italy

Background/Introduction: Pulmonary vein isolation (PVI) used for the treatment of atrial fibrillation (AF) is an increasingly per-
formed procedure worldwide and the possibility to be performed in a day care setting represents an attractive prospect in the
electrophysiology field [1]. The main reason for delayed discharge is vascular complications [2–5].
Purpose: To evaluate the feasibility, safety, and efficacy of suture-mediated vascular closure devices in ambulatory management
after PVI.
Methods: Prospective single-centre cohort study on 50 patients admitted for PVI from January 2020 to May 2021. The feasibility
of an ambulatory PVI strategy was assessed as the number of patients discharged on the same day of the procedure.
Outcomes were post-procedural time to reach haemostasis, time to ambulate, and time to discharge. Vascular complications
were analysed during the 30-days follow-up.
Results: A total of 48/50 (96%) patients were discharged on the same day of the procedure. During the post-operative stay,
two patients had minor bleeding without the necessity of interventions, and one patient was kept in a laying position until an
ultrasound evaluation resulted in negative. The median time for deambulation, possibility of discharge, and discharge were
3:11, 4:48, and 5:51 (hh:mm). No major vascular complications were observed in the 30-days follow-up. Three minor haemato-
mas (>6 cm) and one transient access site-related nerve injury occurred.
Conclusion(s): The use of the closure device for femoral venous accesses after PVI led to safely discharge of patients within 6 h
from the intervention in 96% of the population. The ambulatory management described in the article could be useful for mini-
mizing the post-operative recovery time and management. Further randomised trials are needed for further assessment of this
useful approach.
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MADIT-ICD benefit score aids in selecting implantable cardioverter-
defibrillator in cardiac resynchronisation therapy

Jeroen Dauwa,b, Pieter Martensa, Petra Nijsta, Evelyne Meekersa, S�ebastien Deferma, Henri Gruweza,
Maximo Rivero-Ayerzaa, Hugo Van Herendaela, Laurent Pisona, Dieter Nuyensa, Matthias Duponta and
Wilfried Mullensa,c

aDepartment of Cardiology, Ziekenhuis Oost-Limburg, Genk, Belgium; bUHasselt, Doctoral School for Medicine and Life Sciences,
LCRC, Diepenbeek, Belgium; cFaculty of Medicine and Life Sciences, LCRC, UHasselt, Biomedical Research Institute,
Diepenbeek, Belgium

Background/Introduction: In cardiac resynchronisation therapy (CRT) treatment for heart failure (HF), selection between CRT-
pacemaker (CRT-P) and CRT-defibrillator (CRT-D) is challenging. Recently, the MADIT-ICD Benefit score was introduced to help
select ICD in primary prevention, but it is unclear if this score is useful in CRT.
Purpose: To evaluate if the MADIT-ICD Benefit score can predict who benefits most from CRT-D vs. CRT-P in real-world patients
with a guideline indication for CRT and to compare this with a multidisciplinary expert centre approach.
Methods: HFrEF patients that received a CRT for a guideline indication at a tertiary care hospital between October 2008 and
September 2016, were retrospectively enrolled. The MADIT-ICD Benefit groups (low, intermediate, high) were compared with
the current multidisciplinary expert centre approach. Endpoints were (i) sustained ventricular tachycardia (VT) or ventricular fib-
rillation (VF) and (ii) non-arrhythmic mortality.
Results: Of the 475 included patients, 165 (34.7%) were in the lowest, 220 (46.3%) were in the intermediate, and 90 (19.0%) were in
the highest benefit group. After a median follow-up of 34 months, VT/VF occurred in 3 (1.8%) patients in the lowest, 9 (4.1%) in the
intermediate, and 13 (14.4%) in the highest benefit group (p< 0.001) (Figure 1). Vice versa, non-arrhythmic death occurred in 32 (19.4%)
in the lowest, 32 (14.6%) in the intermediate, and 3 (3.3%) in the highest benefit group (p¼ 0.002). The predictive power for ICD benefit
was comparable between expert multidisciplinary judgement and the MADIT-ICD Benefit score for the prediction of VT/VF (UNO’s C
index 0.69 vs. 0.69; p¼ 0.936) as well as for the prediction of non-arrhythmic mortality (UNO’s C-index 0.59 vs. 0.62; p¼ 0.767).
Conclusion(s): The MADIT-ICD Benefit score can identify who benefits most from CRT-D, comparable to multidisciplinary judge-
ment in a CRT expert centre.
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How to improve patient knowledge in atrial fibrillation?

R�emi Deleusea, Olivier Descampsa, Caroline Lepi�eceb, Damien Badotb and Antoine de Meesterb

aDepartment of Internal Medicine, Pôle Hospitalier Jolimont, R�eseau HELORA, La Louvi�ere, Belgium; bDepartment of Cardiology, Pôle
Hospitalier Jolimont, R�eseau HELORA, La Louvi�ere, Belgium

Background/Introduction: Untreated atrial fibrillation (AF) is responsible for one-fifth of all strokes and increases the risk of
stroke by 4–5 times compared to sinus rhythm. Furthermore, strokes due to AF are more serious and more deadly than strokes
due to other causes.
Purpose: This paper aims to describe the impact of a general information booklet for patients about AF, stroke, and anticoagu-
lation (eight pages), and to identify some of the factors that may affect the knowledge regarding this pathology. With such
data, we hope to be able to target patients who need more information.
Methods: From February 2021 until April 2021, all patients known to have a history of AF and who were hospitalized in our
cardiology department were randomized (1:1) to receive this booklet or not. After, they were asked to answer a quiz (scored
up to 10) questioning their awareness regarding AF, stroke, and anticoagulation.
Results: One hundred and twenty patients were enrolled in two equal groups (60 patients each) similar regarding age (71% >
50 years vs. 80%), male sex (55 vs. 63%), profession (40% unemployed, 51% workers, 9% independent vs. 31, 55, 15%), history
of stroke (33 vs. 34%). Two-thirds of both groups had at least one risk factor and three out of four knew their anticoagulation
prescription. Patients who received the booklet had a significantly higher quiz score than those who did not (8.25±1.70 vs.
6.08 ± 2.10, p< 0.001). In both groups, a high score was related to older age (>50 years) or being an independent worker
(p< 0.05). There was no impact of sex, medication, history of stroke, or cardiovascular risk factors on the performance.
Conclusion(s): In patients with AF, providing an informative brochure helped them better understand their disease. Our study
points out the particular need to intensify the information given among the youngest patients (<50 years) and/or unemployed.

#Feasibility and intermediate-term outcomes of left bundle branch area
pacing: 2-year results from a single centre prospective cohort

Simon Calle, Emine €Ozpak, Liesebeth Timmers, Hans De Wilde, Frank Timmermans,
Frederic Vanheuverswyn and Jan De Pooter

University Hospital Ghent, Ghent, Belgium

Background/Introduction: Left bundle branch area pacing (LBBAP) achieves physiological pacing by capturing the conduction
system in the direct area of the left bundle branch.
Purpose: This study explores the feasibility, safety, and pacing characteristics of LBBAP in a large Belgian cohort.
Methods: Adult patients requiring permanent pacing for bradycardia or heart failure in whom LBBAP was attempted between
November 2019 and September 2021 were prospectively enrolled. LBBAP was performed with a lumen-less pacing lead
(SelectSecure 3830) or a stylet-driven pacing lead (Solia S60).
Results: The study enrolled 195 patients (age 70±15 years, 64% male). LBBAP was successful in 175 (90%) patients. Low LV
ejection fraction (EF) (p¼ 0.001), LV mass (p¼ 0.015), renal impairment (p¼ 0.001) and diabetes (p¼ 0.029) were associated with
LBBAP implant failure. Acute LBBAP thresholds were low (0.5 ±0.2 V at 0.4ms). In patients with narrow QRS, QRSD increased
from 94±12 to 119±14ms (p< 0.001). In patients with left bundle branch block (LBBB), a more prominent QRSD decrease was
observed (156± 17 to 125± 18ms, p< 0.001) compared to patients with right BBB (146±13 to 130± 14ms, p¼ 0.001). Post-pro-
cedural echocardiography revealed 4 (2%) septal coronary fistulas which healed spontaneously. During 8 [5;13] months follow-
up, 3 (1.7%) LBBAP lead revisions were necessary. Pacing thresholds marginally increased during follow-up to 0.7 ± 0.3 V
(p< 0.001). In bradycardia patients, LVEF remained stable at 6 months follow-up compared to pre-implant (52 ± 9 to 52± 10%,
p¼ 0.240). In contrast, in LBBB patients with reduced LV function, LVEF significantly increased from 40±7 to 47±6%
(p¼ 0.028).
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Conclusion(s): LBBAP is a novel pacing modality with high implant success, low complication rate, and correction of LBBB-
induced LV dysfunction.

BASIC SCIENCE

Development of ‘home-made’ oxLDL to study the interplay between
atherosclerosis and cancer: characterization of their effects on head and
neck cancer cells

Alessandro Scaliaa,b, Nad�ege Kindtc, Anne Trelcata, Amandine Nachtergaela, Pierre Dueza,
Claudio Palmieria and St�ephane Carliera,b

aUniversit�e de Mons, Mons, Belgium; bCHU Ambroise Par�e, Mons, Belgium; cInstitut Jules Bordet, Brussels, Belgium

Background/Introduction: Cardiovascular diseases (CVD) and cancers are the two main causes of death worldwide, sharing
many comorbidities and risk factors. A pro-inflammatory state with neoangiogenesis and oxidative stress seems to be the
cornerstone linking them, while initiation and progression of atherosclerotic plaque are mainly caused by oxidized low-density
lipoproteins (oxLDL).
Purpose: We sought to produce in our laboratory well-characterized oxLDL to control and standardize their production for fur-
ther studies on cancer cells lines. We wanted to characterize our ‘home-made’ oxLDL, comparing with commercially available
oxLDL, and study their influence on the proliferation and migration of head and neck cancer cells (HNCC), both human papil-
loma virus (HPV)-positive and negative.
Methods: We applied a commercial purification kit based on serial precipitation and centrifugation to isolate LDL and VLDL
from human plasma. LDL was isolated by gel permeation chromatography. LDL was oxidized by incubation with 5 mM CuSO4

for 20h, the reaction is stopped with 0.2mM EDTA. The quality of the oxidation was assessed by agarose gel electrophoresis.
The expression of two oxLDL receptors, CD36 and LOX-1, was investigated by immunofluorescence on one HPV-positive HNCC
(93VU-147T) and three HPV-negative HNCC (FaDu, Detroit-562, and UPCI-SCC-131) treated or not with oxLDL (30 mg/mL) over
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48h. The impact of oxLDL on cells migration was assessed in Boyden chambers while their proliferation was estimated upon
staining with Crystal Violet.
Results: Electrophoresis showed oxLDL migrating farther than native LDL (25 against 11mm) due to their increased electro-
negativity. The proliferation of HNCC increased with oxLDL exposition from 5 to 30 mg/mL, similar to the four HNCC lines.
Beyond 30mg/mL, the proliferation decreased, probably due to oxLDL toxicity. Both CD36 and LOX-1 expression increased in all
HNCC after oxLDL exposition, in comparison with control. Migration decreased after oxLDL exposition, principally when oxLDL
were in direct contact with HNCC. No difference was highlighted between ‘home-made’ oxLDL and commercial oxLDL.

Conclusion(s): We successfully produced oxLDL comparable to commercially available ones to assess their involvement in can-
cer progression. Our results demonstrate increased HNCC proliferation under oxLDL exposition and a decrease in their migra-
tion. Further studies of the interplay between atherosclerosis and cancer cells are required to refine our understanding of the
underlying mechanisms.

#In vivo calcium and voltage mapping of the zebrafish heart

Ewa Sieliwonczyka, Dorien Schepersa, Bert Vandendriesschea, Eline Simonsa, Maaike Alaertsa, Jan Huiskenb

and Bart Loeysa

aCenter of Medical Genetics, University of Antwerp and Antwerp University Hospital, Antwerp, Belgium; bMorgridge Institute for
Research, Madison, WI, USA

Background/Introduction: Inherited cardiac arrhythmias are characterised by a disturbance in the electrical functioning of the
heart due to a dysfunction of cardiac ion channels, accessory proteins, and/or structural components. This complex process is
difficult to model in vitro, while in vivo mouse models differ from humans with regard to cardiac electrophysiology. Thus, there
is a need for alternative disease models in cardiac arrhythmia research. The zebrafish heart shows remarkable similarity to
humans in its action potential (AP) morphology. Due to the optical translucency of zebrafish larvae, it is possible to visualize
the cardiac calcium and voltage dynamics across their entire hearts in vivo by use of fluorescent genetically encoded calcium
and voltage indicators (GECI and GEVI).
Purpose: The combination of the fast kinetics of a next-generation voltage reporter (Ace2N-mNeon) and the ability to measure
calcium transients in vivo would create an extremely sensitive method for studying the mechanisms of calcium-mediated car-
diac arrhythmia. A stable transgenic zebrafish line with a dual voltage and calcium sensor would be extremely useful for clarify-
ing the mechanism of arrhythmia in inherited and acquired arrhythmia syndromes.
Methods: We report the generation of a transgenic zebrafish line expressing dual voltage and calcium reporters (Ace2N-
mNeon and R-GECO, respectively), under the control of a myocardial-specific promoter (myl7).
Results: By examining the Ace2N-mNeon and R-GECP sensors with light-sheet microscopy, we were able to generate 3D optical
maps of AP characteristics across the entire zebrafish heart at 2 days post-fertilization (Figure 1). The ability of the model to
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render changes in normal electrophysiology and arrhythmia was validated by drug tests with the class I antiarrhythmic agent
quinidine and the adenylate cyclase activator forskolin.
Conclusion(s): In the next step, we intend to use this line for in vivo modelling of cardiac arrhythmia in mutant zebrafish carry-
ing variants in known and suspected inherited arrhythmia genes.

Induced pluripotent stem cell-derived cardiac myocytes to assess
susceptibility to anthracycline cardiotoxicity

Johanna Jacobsa, Hilde Gillijnsa, Robin Duelenb, Maurilio Sampaolesib, Stefan Janssensa and Lucas
Van Aelsta

aDepartment of Cardiovascular Sciences, KU Leuven, Leuven, Belgium; bTranslational Cardiomyology Laboratory, Department of
Development and Regeneration, Leuven, Belgium

Background/Introduction: New oncological treatments improved survival but also increased awareness of cardiovascular side-
effects following cancer therapy. Recent scientific advances and more specifically the advent of induced pluripotent stem cell-
derived cardiac myocytes (iPSC-CMs) offer the ability to predict cardiovascular diseases on an individual level.
Purpose: Currently we have no tools to predict which cancer patients will develop cardiomyopathy upon exposure to anti-can-
cer drugs and which patients will remain unharmed. The aim of this project is to set up an in vitro assay using iPSC-CMs to
assess the inter-individual susceptibility to the cytotoxic effect of anthracyclines.
Methods: We used polymerase chain reaction (PCR) and immunofluorescent stainings (IF) to confirm the cardiomyocyte-like
profile of our iPSC-CMs. For quantitative analysis of the cytotoxic effect (effect on survival), we performed Flow Cytometry (FC)
analysis to create a dose-response curve.
Results: We produced iPSC-CMs from established iPSC cell lines with confirmed differentiation towards cardiomyocyte-like cells
using PCR for myosin light chain (MYL 2 and 7), myosin heavy chain (MYH 6 and 7), troponin T (TNNT2). Furthermore, IF for
iPSC-CM clearly showed a cardiac myocyte phenotype and the detrimental effect of increasing concentrations of doxorubicin
on the cellular ultrastructure. Using FC, the detrimental effect of increasing concentrations of doxorubicin could be quantified
(Figure 3).

Figure 1. Schematic reconstruction of the developing zebrafish heart, adapted from Brown et al., and 3D maps.

6 ABSTRACTS



ACTA CARDIOLOGICA 7



Conclusion(s): iPSC-CMs were used to predict the cytotoxic effect of doxorubicin using FC analysis. Our approach can be fur-
ther developed to examine the inter-individual susceptibility of patients to cytotoxicity following anthracycline exposure.

Role of platelet GARP in TGF-B activation

Julie Bodarta, C�ecile Dufeysa, Yotis A. Senisb, Zoltan Nagyc, Luc Bertranda, Christophe Beauloyea,d,
Sophie Lucasa and Sandrine Hormana

aUniversit�e Catholique de Louvain, Brussels, Belgium; bUniversit�e de Strasbourg, Strasbourg, France; cUniversity of W€urzburg,
W€urzburg, Germany; dCliniques Universitaires Saint-Luc, Brussels, Belgium

Background/Introduction: Transforming growth factor (TGF)b is known to be a central player in the control of cardiac fibro-
blast properties and fibrosis. However, cellular and molecular mechanisms that trigger its activation remain poorly understood.
Platelets are considered as a major source of TGFb and recent evidence suggests that they are involved in TGFb activation via
Glycoprotein A Repetitions Predominant (GARP) present on their surface.
Purpose: The present study sought to evaluate the role of platelet GARP in TGFb activation using platelet-specific GARP knock-
out mice.
Methods: We generated a new Cre transgenic mouse strain that allowed Megakaryocyte/platelet specific invalidation of GARP
(GpIba-Cre x GARPfl/fl). The impact of GARP deficiency on platelet function was measured in vitro by flow cytometry using
thrombin and CRP. Serum production of total and active TGFb was assessed by ELISA.
Results: Platelet count and other haematological parameters were normal in platelet-specific GARP knockout mice, except
platelet volume, which was increased by 10.3%, as compared to wild-type platelets. Stimulation by thrombin and CRP increased
GARP exposure at the platelet surface. However, platelets without GARP displayed normal agonist-induced activation, as
reflected by CD62P and aIIbb3 exposure. Interestingly, the generation of active TGFb was drastically impaired in the serum of
platelet-specific GARP knockout mice, while the amount of total TGFb was not affected.
Conclusion(s): We provided evidence that platelet GARP is a crucial contributor to the systemic activation of TGFb. Future
work will aim to determine its role in cardiac fibroblast myodifferentiation and fibrosis.

Progressive left ventricular electro-mechanical remodelling in presence of
left bundle branch block

J€urgen Duchennea, Simon Calleb, Alexis Puvreza, Filip Regaa, Frank Timmermansb and Jens-Uwe Voigta

aKU Leuven, Leuven, Belgium; bGhent University, Gent, Belgium

Background/Introduction: Recent cross-sectional studies suggest a relationship between persisting LBBB and the extent of LV
electro-mechanical-remodelling over-time. A longitudinal study using an animal model could enlighten the relationship
between the onset of LBBB and electro-mechanical-remodelling.
Purpose: To investigate the progressive remodelling that develops over time in an animal model of LBBB.
Methods: Fifteen sheep were subjected to DDD-pacing, inducing an LBBB-like-conduction-delay. All animals underwent an 8-
week pacing protocol, whereas five of them underwent 16 weeks. Septal and lateral strain and end-diastolic wall-thickness
were assessed. Cardiac-magnetic-resonance-imaging was used to determine LV volumes and LVEF.
Results: At baseline, DDD-pacing increased QRS-duration (þ83%; p< 0.0001) and induced LBBB-like-mechanical-dyssynchrony,
with mild early-systolic septal-notching and preserved systolic-shortening. Lateral pre-stretch was followed by increasing systolic
shortening. After 8 weeks of DDD-pacing, mechanical dyssynchrony worsened: septal-notching increased, with reduced systolic
shortening. After 16 weeks, early septal shortening was followed by profound stretching throughout systole. Lateral shortening
was reduced (p< 0.05). QRS-duration progressively increased by þ15% (week 8) and þ26% (week 16) (all p< 0.001). End-dia-
stolic-volumes increased by þ38% (week 8) and þ74% (week 16), whereas LVEF decreased by –35% (week 8) and –55% (week
16) (all p< 0.001). Septal thickness reduced by –18% (week 8) and –29% (week 16), while lateral thickness increased by þ13%
(week 8) and þ24% (week 16) (all p< 0.05).

8 ABSTRACTS



Conclusion(s): A persisting LBBB induces progressive changes in LV deformation-patterns, and triggers morphological- and
electrical-remodelling, strengthening the concept of LBBB-induced-cardiomyopathy. In the clinic, patients with mild dysfunction
should be closely monitored for potential disease progression to treat dyssynchrony as soon as guideline indications are
reached. Further studies need to show if earlier CRT implantation might prevent further LV deterioration.

Acetyl-CoA carboxylase inhibition alters tubulin acetylation and aggregation
in thrombin-stimulated platelets

Laurence Pirottona, Marie Octavea, Audrey Giniona, Valentine Robauxa, Sophie Leproprea,
Victor Darley-Usmarb, J�erôme Ambroisec, Bruno Guigasd, Martin Gierad, Marc Foretze, Luc Bertranda,
Christophe Beauloyea and Sandrine Hormana

aPôle de Recherche Cardiovasculaire, Institut de Recherche Exp�erimentale et Clinique, Universit�e Catholique de Louvain, Brussels,
Belgium; bUAB Mitochondrial Medicine Laboratory, Department of Pathology, University of Alabama at Birmingham, Center for Free
Radical Biology, Birmingham, AL, USA; cCentre de Technologies Mol�eculaires Appliqu�ees, Institut de Recherche Exp�erimentale et
Clinique, Universit�e Catholique de Louvain, Brussels, Belgium; dLeiden University Medical Center, Leiden, Netherlands; eINSERM,
U1016-CNRS UMR8104, Institut Cochin, Universit�e Paris Descartes, Paris, France

Background/Introduction: Acetyl-CoA carboxylase (ACC) is the first enzyme regulating de novo lipogenesis via the carboxyl-
ation of acetyl-coA into malonyl-coA. ACC inhibition decreases lipogenesis but increases the content of acetyl-CoA which can
serve as a substrate for protein acetylation. Several findings support the role of acetylation in the coordination of signalling
pathways driving platelet cytoskeletal remodelling and aggregation.
Purpose: To demonstrate that ACC inhibition may affect tubulin acetylation and platelet functions.
Methods: Human platelets were treated for 2 h with CP640.186, a pharmacological ACC inhibitor, before thrombin stimulation.
Platelet functions were assessed by aggregometry and flow cytometry. Lipogenesis was measured via 14C-acetate incorporation
into lipids. Lipidomics analysis was carried out on the commercial Lipidyzer platform. Protein phosphorylation and acetylation
were evaluated by western blot.
Results: Short-term ACC inhibition with CP640.186 drastically decreased platelet lipogenesis without affecting the global plate-
let lipid content but it was sufficient to increase the level of tubulin acetylation, at the basal state and after thrombin stimula-
tion. This increase was associated with an impaired platelet aggregation which was not due to alterations in platelet secretion
processes. Similar results were obtained when human platelets were pre-treated with tubacin, a tubulin deacetylase HDAC6
inhibitor. Both ACC and HDAC6 inhibition blocked key platelet signalling events, such as Rac1 GTPase activation and phosphor-
ylation of its downstream effector, the p21-activated kinase 2 (PAK2). Surprisingly, neither CP640.186 nor tubacin affected the
actin cytoskeleton remodelling but both treatments significantly decreased ROS production in response to thrombin.
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Conclusion(s): In human platelets, ACC inhibition limits tubulin deacetylation which impairs platelet aggregation with subse-
quent downregulation of the Rac1/PAK2 pathway and a decrease in ROS generation.

Platelet-specific acetyl-CoA carboxylase 1 deletion decreases phospholipid
content and impairs platelet functions

Marie Octavea, Laurence Pirottona, Audrey Giniona, Valentine Robauxa, Yotis Senisb, Zoltan Nagyc, J�erome
Ambroised, Bruno Guigase, Martin Gieraf, Luc Bertranda, Christophe Beauloyea and Sandrine Hormana

aPôle de Recherche Cardiovasculaire, Institut de Recherche Exp�erimentale et Clinique, Universit�e Catholique de Louvain, Brussels,
Belgium; bEtablissement Français du Sang Grand Est, Unit�e Mixte de Recherche (UMR)-S 1255, F�ed�eration de M�edecine
Translationnelle de Strasbourg, Institut National de la Sant�e et de la Recherche M�edicale (INSERM), Universit�e de Strasbourg,
Strasbourg, France; cInstitute of Experimental Biomedicine, University Hospital and Rudolf Virchow Center, University of W€urzburg,
W€urzburg, Germany; dCentre de Technologies Mol�eculaires Appliqu�ees, Institut de Recherche Exp�erimentale et Clinique, Universit�e
Catholique de Louvain, Brussels, Belgium; eDepartment of Parasitology, Leiden University Medical Center, Leiden, Netherlands;
fDepartment of Molecular Cell Biology, Leiden University Medical Center, Leiden, Netherlands

Background/Introduction: Acetyl-CoA carboxylase (ACC) catalyzes the first step of de novo lipogenesis (DNL). Pharmacological
inhibition of ACC has been of interest for therapeutic intervention in a wide range of diseases, including cardiovascular diseases
and cancers. However, the impact of its inhibition on haemostasis remains under-investigated.
Purpose: We previously demonstrated that ACC1 activation promotes thrombus formation by increasing platelet phospholipid
content and thromboxane A2 generation. Here, we sought to evaluate the impact of its platelet-specific deletion on platelet
lipid content and functions.
Methods: We generated a new Cre transgenic mouse strain that allows megakaryocyte/platelet specific ACC1 deletion
(GpIbCreþ/� x ACC1 flx/flx mouse). In vitro, platelet functions were assessed by aggregometry and flow cytometry. Lipidomics
analysis was carried out on the commercial Lipidyzer platform. Thromboxane A2 secretion was evaluated by ELISA.
Results: As expected, ACC1 deletion was restricted to the megakaryocytic lineage. Haematological parameters in platelet-spe-
cific ACC1 knockout mice (ACC1 pKO) showed a decrease in platelet count by 30% and an increase in platelet volume by 31%,
compared to ACC1 floxed platelets. In vitro, ACC1 pKO platelets displayed impaired thrombin- and CRP-induced platelet aggre-
gation, associated with reduced dense granules secretion. In contrast, ADP-induced platelet aggregation was higher in absence
of ACC1. In agreement with our previous studies, lipidomics analyses showed that ACC1 deletion in platelets was associated
with a significant decrease in arachidonic acid-containing phosphatidylethanolamine plasmalogen, and subsequently with
reduced production of thromboxane A2 upon thrombin or CRP stimulation.
Conclusion(s): Together, these findings indicate that ACC1 inhibition affects platelet lipidome with consequences on platelet
formation and functions. This suggests clinical implications for DNL inhibitors as a new class of therapeutics.

Gender differences in risk factor management and pharmacological
treatment among CHD patients: Belgian results of the EUROASPIRE IV and
EUROASPIRE V surveys

Pieter Vynckier, Sofie Gevaert, Dirk De Bacquer and Delphine De Smedt

Ghent University, Ghent, Belgium

Background/Introduction: Although the prevalence of coronary heart disease (CHD) is slowly declining in Belgium, it remains
one of the leading causes of mortality and morbidity for both men and women.
Purpose: Little is known about the implementation of the regularly updated European guidelines on CVD prevention in
Belgium in comparison to other European high-income countries. We evaluated to what extent Belgian CHD patients were
managed in line with the 2016 JES European guidelines on cardiovascular disease prevention in daily clinical practice with a
particular focus on gender and the comparison with other high-income countries.
Methods: Analyses were based on the ESC-EORP EUROASPIRE IV and EUROASPIRE V surveys. Information was available on
patients from 19 high-income countries. They had been admitted to the hospital for a coronary event 6 months to 2 years
before the study visit. Findings were compared between Belgium and other high-income EUROASPIRE countries (World Bank
Atlas definition).
Results: Patient information was available for 10,519 patients of which 23.8% were women. Overall, women were significantly
older compared to men (66.8 vs. 64.4 years). Regarding risk factor levels, women were significantly more inactive (OR¼ 1.31,
95% CI¼ 1.19–1.44), were more obese (OR¼ 1.37, 95% CI¼ 1.25–1.50), and had a worse LDL-C control (OR¼ 1.52, 95% CI
¼1.36–1.70). Interaction testing demonstrated that the findings in Belgium were however fully in line with the observations
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made in other high-income EUROASPIRE countries. Similar results were found for pharmacological treatment at the time of the
study visit. Women were less likely to use ACE-I/ARBs (OR ¼0.84, 95% CI ¼0.76–0.94) and statins (OR ¼0.79, 95%CI ¼0.70–0.90)
but these results did not differ significantly between Belgium and the other high-income countries.
Conclusion(s): Compared to other high-income EUROASPIRE countries, gender differences in risk factor control and pharmaco-
logical treatment in CHD patients from Belgium do not seem to be significantly different.

Different left ventricular pressure-volume area and stroke work in different
ventricular afterload between descending thoracic compares to ascending
aortic stenosis associated for ventricular arrhythmia

Sofija Popevska and Frank Rademakers

KU Leuven, Leuven, Belgium

Background/Introduction: The difference between intraventricular coupling in the early stage of chronic HF and its relation to
ventricular arrhythmia occurrence are inconclusive in left ventricular hypertrophic remodelling.
Purpose: To assess left ventricular stroke work, effective work, and pressure-volume loops area in descending thoracic com-
pares to ascending aortic stenosis resulting with chronic late vs. early systolic LV load in HFPEF and its association to ventricular
arrhythmia occurrence on 4th and 8th week, using pressure-volume assessment loops plane analysis.
Methods: Fourteen domestic male pigs (28±3 kg) having mild to moderate descending thoracic or ascending aortic stenosis
underwent cMRI and invasive left ventricular P-V loops measurements (Millar 5Fr pig-tailed conductance catheter) on 4th and
8th week of aorta banding. LV stroke work and PVA were analysed for MVO2 demand in hypertrophic remodelling resulting
from different LV afterload (late vs. early LV afterload) and in ventricular arrhythmia occurrence to define early adverse LV
hypertrophic remodelling. Data were compared with two-way repeated-measures ANOVA, considering significant p< 0.05.
Results: Left ventricular SW was different, so were bPVA and bMVO2 demand (Figure 1), being greater in hypertrophic LV
remodelling associated with chronic late LV afterload in descending thoracic aortic stenosis compared to ascending aortic sten-
osis creating early systolic LV load on 8th week, for the Burkoff method of analysis (post-hoc p¼ 0.02). Effective LV work was
associated with a difference in aorta banding in LL vs. EL (p¼ 0.027). In an analysis for ventricular arrhythmia presence, MVO2b
was different significantly between DB vs. AB (p¼ 0.027) and compared to normal rhythm (p¼ 0.044). Indexed MVO2 was differ-
ent between groups (p¼ 0.008), in arrhythmia (p¼ 0.012) and compares to normal rhythm (p¼ 0.029), associating for difference
in LV afterload in descending thoracic vs. ascending aortic stenosis (p¼ 0.04). The difference in LV afterload associated with lin-
ear MVO2 and effective LV work in LL vs. EL associated hypertrophic LV remodelling in presence of arrhythmia vs. normal
rhythm (p¼ 0.02).
Conclusion(s): MVO2 is affected earlier in hypertrophic remodelling in DB compared to AB being associated with ventricular
arrhythmia occurrence in the porcine HFpEF model of different LV afterload, and effective LV work in presence of higher left
ventricular stroke work.

Figure 1.

ACTA CARDIOLOGICA 11



#Pericyte loss results in the development of heart failure with preserved
ejection fraction

Steven Simmondsa, Ilona Cuijpersa, Paolo Caraia, Liene Vertommena, Nadeche Geuensa, Aernout Lutensa,
Christer Betsholtsb, Stephane Heymansa,c and Elizabeth Jonesa,c

aKU Leuven, Leuven, Belgium; bUppsala University, Uppsala, Sweden; cMaastricht University, Maastricht, Netherlands

Background/Introduction: Heart failure with preserved ejection fraction (HFpEF) is a complex heterogeneous disease for which
we have limited pathological understanding. Microvascular dysfunction has been proposed to drive HFpEF progression, how-
ever, the onset and triggers remain unknown.
Purpose: We aimed to investigate the pathophysiological progression of HFpEF in a rodent model of the disease.
Methods: We used the obese ZSF1 rat to investigate cardiac microvascular changes in relation to key pathological features of
HFpEF. Additionally, PDGFret/ret mice, with a mutation in the platelet-derived growth factor (PDGF) retention sequence leading
to a loss in pericyte coverage, were used to investigate the effect of the loss of pericytes on the development of HFpEF.
Results: HFpEF-associated risk factors developed early (6 and 14 weeks) triggering capillary endothelial abnormalities (activation
and junctional remodelling), pericyte loss, and cardiomyocyte hypertrophy as early as 14 weeks. Though rarefaction was not
observed until 21 weeks, active capillary regression was present at 14 weeks, indicated by the presence of empty collagen
sleeves. Stimulation of endothelial cells and pericytes with the same metabolic stressors (either high glucose, low-density lipo-
protein, or H2O2) indicated that pericytes were more sensitive to these stresses. Since the loss of pericytes can cause endothelial
activation and vessel regression, we investigated the effect of pericyte loss on cardiac function. PDGFret/ret animals developed
diastolic dysfunction without exposure to any comorbidities. Cardiac hypertrophy and fibrosis were also present similar to the
phenotype in the ZSF1 rats.
Conclusion(s): Overall, our findings show that microvascular dysfunction occurs before the onset of other pathological proc-
esses. We propose that pericytes are more susceptible to metabolic stressors and that loss of pericytes leads to HFpEF.

CARDIO PREVENTION

Correlation between the Belgian SCORE table and the new SCORE2 table

Elias Bentakhou and Fabian Demeure

CHU UCL Namur-Godinne, Yvoir, Belgium

Background/Introduction: The use of the Belgian SCORE table is recommended by the Belgian Society of Cardiology (BSC) as
the reference table for categorizing cardiovascular risk in primary prevention. The latest cardiovascular prevention guidelines
(ESC 2021) recommend the use of a new SCORE2 risk table.
Purpose: The purpose of this study is to compare risk categorization using these two risk tables and the objective is to observe
changes in risk categorization in a population of primary prevention patients seen in cardiology consultations.
Methods: We assessed the cardiovascular risk of primary prevention patients. The low and moderate risk categorization of the
Belgian SCORE table was combined as in the SCORE2 table.
Results: Two hundred and two patients were included in the analysis. Comparing the changes between the Belgian SCORE
table and the SCORE2 table, out of 170 low/moderate risk patients, 66 patients (38.8%) remained in the same category, and
103 (60.6%) moved to high risk, and 1 moved to very high risk. None of the 22 high-risk patients were downgraded, 16 patients
(72.7%) remained at high risk, and 6 patients (27.3%) were upgraded to very high risk. Of the 10 very high-risk patients, 3
(30%) moved to high risk, and the other 7 (70%) did not change category. Overall, there is 44% agreement in the risk catego-
ries between the 2 tables.
Conclusion(s): The concordance between the Belgian SCORE table and the new SCORE2 table is poor. More than half of the
patients change the category, the majority of whom go from low/moderate risk to high risk, which could imply different thera-
peutic attitudes depending on the table used. According to the published study, the SCORE2 table more adequately assesses
cardiovascular risk, and given this poor agreement, we should opt to use it in our daily clinical practice.
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Determinants of participation in cardiac telerehabilitation during the first
surge of the COVID-19 pandemic

Maarten Faltera,b,c, Roy Martensb, Jonas Mennesb, Yorni Nysb, Ihsan Polatb, Martijn Scherrenberga,b,d,
Toshiki Kaiharaa,b,e and Paul Dendalea,b

aHeart Centre Hasselt, Hasselt, Belgium; bFaculty of Medicine and Life Sciences, Hasselt University, Hasselt, Belgium; cDepartment of
Cardiology, Faculty of Medicine, KU Leuven, Leuven, Belgium; dFaculty of Medicine and Health Sciences, Antwerp University,
Antwerp, Belgium; eDivision of Cardiology, Department of Internal Medicine, St. Marianna University School of Medicine,
Kawasaki, Japan

Background/Introduction: Cardiac rehabilitation (CR) is considered a Class IA recommendation for secondary prevention of
ischemic heart disease and heart failure. Participation rates are low, however. Telerehabilitation (TR) is widely studied to over-
come known barriers. During the first surge of the COVID-19 pandemic, the shutdown of CR facilities in Belgium led to the first
real-life implementation of cardiac TR.
Purpose: This study aimed to characterise the patient population that had for the first time the opportunity to participate in
cardiac TR and to analyse if there were determining factors for participation or non-participation in TR.
Methods: This retrospective study examined all patients with cardiovascular disease enrolled in CR at the Jessa Hospital in
Hasselt during the first wave of the COVID-19 pandemic in Belgium between 17th of March and 30th of April 2020. Baseline
characteristics were collected. t-Tests, Pearson chi-square tests, and logistic regression were used to determine the correlation
of certain variables with participation in TR.
Results: Two hundred and eight (69%) patients participated in TR. No correlation was found between participation or non-participa-
tion in TR and the analysed baseline characteristics (age, gender, BMI, index event, starting rehabilitation before or during the
COVID lockdown, device telemonitoring, or comorbidities).
Conclusion(s): This study is the first study to analyse real-life data about TR participation rates. In a population of conventional CR
participants, and if TR is the only option offered, participation rates are high (69%). No correlation was found between willingness
to participate and baseline characteristics. Further research is needed to assess determinants, barriers, and facilitators of TR.

The Walk Hop program: a French innovative multicentric
telerehabilitation initiative

Marie-Claire Boiteuxa, Jean-Michel Guyb, Sylvain Grallc, Marie-Christine Ilioud, François Ledrud, C�eleste Le
Rouxc, Fabrice Moitessiere, Bruno Pavyf, Amandine Secqg, Moussa Sidibeh, Marie-Michelle Sixe, Guillaume
Colini and Marc Tomasj

aCMCP Durtol, Durtol, France; bClos Champirol Centre de R�eadaptation Cardiaque, Saint Priest en Jarez, France; cCRC les Capucins,
Angers, France; dCH Celton, Issy-les-Moulineaux, France; eCRC Les Hautois, Oignies, France; fCR Loire Vend�ee Oc�ean, Machecoul,
France; gCRC La Miterie, Lomme, France; hCRC Delort, Vic-sur-C�ere, France; iCH Pau, Pau, France; jEnsweet, Lasne, Belgium

Background/Introduction: About 80,000 patients are hospitalised in France each year with the acute coronary syndrome.
Thanks to pharmacological and revascularisation progress, the major challenge now is to ensure a sustained improvement in
the health condition and avoid severe complications. Cardiac rehabilitation has demonstrated high scientific evidence, however
only one patient in three benefits from centre-based cardiac rehabilitation (CBCR).
Purpose: The objective of the ‘Walk Hop’ program is to demonstrate that home-based cardiac telerehabilitation (HBCT) is a
complementary approach to CBCR and can increase the proportion of patients gaining benefit from a rehabilitation program.
Methods: The study design is a multicentre implementation program. Three thousand two hundred coronary patients with a
RARE score below 4 will be recruited in eight participating cardiac rehabilitation centres (CRC). The total duration of the experi-
mentation is 42 months. The study is supported financially by the French authorities. Based on an initial evaluation performed
at the CRC, the cardiologist will propose the telerehabilitation solution developed by Ensweet to patients who are eligible for
HBCT. This multidisciplinary platform consists of a secured portal and an application allowing the patient to exchange with the
CRC. Patients will be equipped with a cycloergometer and a heart rate monitor. The patient application will provide personal-
ised rehabilitation sessions and therapeutic education selected by the CRC and will collect data from the performed sessions,
adherence to the programme, medication compliance, symptoms, and quality of life.
Results: Final results of this implementation program are expected in 2024.
Conclusion(s): The Walk Hop program will investigate the implementation of a smartphone supported telemonitoring and
digital support intervention. Expected impacts are an improved cost-effective access to rehabilitation programmes and develop-
ment of an ambulatory healthcare organisation in cardiology.
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HEART FAILURE

HELIOS-A: 9-month subgroup analyses and exploratory efficacy results from
the phase 3 study of vutrisiran in patients with hereditary transthyretin-
mediated amyloidosis with polyneuropathy

Gauthier Remichea, David Adamsb, Mark S. Taylorc, Violaine Plant�e-Bordeneuved, John L. Berke, Alejandra
Gonzales-Duartef, Julian D. Gillmoreg, Soon Chai Lowh, Yoshiki Sekijimai, Laura Obicij, Rick Blakesleyk, Seth
Arumk, Rebecca Shillingk, John Vestk and Michael Polydefkisl

aDepartment of Neurology, Centre de R�ef�erence Neuromusculaire, Hôpital Erasme, Universit�e Libre de Bruxelles, Brussels, Belgium;
bNeurology Department, APHP, CHU Bicêtre, INSERM U1195, Universit�e Paris-Saclay, Paris, France; cDepartment of Clinical
Immunology and Allergy, Westmead Hospital and Westmead Clinical School, University of Sydney, Sydney, Australia;
dNeurology–Amyloid network, CHU Henri Mondor–Assistance Publique Hopitaux de Paris, Paris, France; eBoston Medical Center,
Boston, MA, USA; fInstituto Nacional de Ciencias M�edicas y Nutrici�on Salvador Zubir�an, Mexico City, Mexico; gNational Amyloidosis
Centre, University College London, Royal Free Hospital, London, UK; hDivision of Neurology, Department of Medicine, University of
Malaya, Kuala Lumpur, Malaysia; iDepartment of Medicine (Neurology & Rheumatology), Shinshu University School of Medicine,
Matsumoto, Japan; jAmyloidosis Research and Treatment Centre, IRCCS Fondazione Policlinico San Matteo, Pavia, Italy; kAlnylam
Pharmaceuticals, Cambridge, MA, USA; lDepartment of Neurology, Johns Hopkins University School of Medicine, Baltimore, MD, USA

Background/Introduction: Hereditary transthyretin-mediated (hATTR) amyloidosis, also known as ATTRv amyloidosis, is a pro-
gressive, life-threatening, multisystem disease. Vutrisiran is an investigational RNA interference (RNAi) therapeutic targeting vari-
ant and wild-type TTR for the treatment of ATTR amyloidosis.
Purpose: The 9-month HELIOS-A subgroup analyses and exploratory efficacy results are presented.
Methods: HELIOS-A is a Phase 3, global, open-label study of vutrisiran 25mg subcutaneous injection once every 3 months in
patients with ATTRv amyloidosis with polyneuropathy (NCT03759379). Patients were randomized (3:1) to vutrisiran or patisiran,
a reference comparator approved for hATTR amyloidosis with polyneuropathy based on the APOLLO study. External control for
most endpoints is the APOLLO placebo group (n¼ 77). Month 9 endpoints include change from baseline in neuropathy impair-
ment (mNIS þ7 [primary]) quality of life (QOL; Norfolk QOL-DN [secondary]) and gait speed (10-MWT [secondary]) vs. external
placebo. Exploratory endpoints at month 9 include nutritional status (mBMI), disability (R-ODS), QOL (EQ-VAS), neuropathy
impairment (NIS), and cardiac biomarker (NT-proBNP). The primary population was the modified intention-to-treat (all random-
ized patients who received �1 dose of vutrisiran or placebo [mITT]). A prespecified cardiac subpopulation was included (base-
line left ventricular wall thickness �1.3 cm and no medical history of aortic valve disease or hypertension).
Results: HELIOS-A enrolled 164 patients (vutrisiran, n¼ 122; patisiran, n¼ 42). As previously reported, month 9 primary and sec-
ondary endpoints were met. mNIS þ7 and Norfolk QOL-DN were consistently improved with vutrisiran across all patient sub-
groups and subcomponents vs. external placebo. mBMI (LS mean difference 67.8; p¼ 8.5� 10�8), R-ODS (4.3; p¼ 3.3� 10�7),
EQ-VAS (9.8; p¼ 0.0001), and NIS (�13.7; p¼ 1.1� 10�13) were improved vs. external placebo. NT-proBNP was reduced vs. exter-
nal placebo in both the mITT population (adjusted geometric fold change ratio: 0.6; p¼ 9.2� 10�7) and the cardiac subpopula-
tion (0.6; p¼ 0.0016).
Conclusion(s): At 9 months vutrisiran significantly improved multiple endpoints compared with external placebo, indicating
benefit across various areas of patient health and function.

Metabolic syndrome in rats as a cause of HFpEF

G�eraldine Hubescha, Ali�enor Hanthazia, Angela Acheamponga, Laura Chomettea, H�el�ene Lasollea, C�ecile
Watua, Emeline Hupkensa, Pascale Jespersa, Gr�egory Vegha, Caroline Verhoevena, Jean-Luc Vachi�eryb,
C�eline Dewachterb, Kathleen Mc Enteea and Laurence Dewachtera

aUniversit�e Libre de Bruxelles, Brussels, Belgium; bHôpital Erasme, Brussels, Belgium

Background/Introduction: Heart failure with preserved ejection fraction (HFpEF) is triggered by metabolic risk factors, such as
obesity, diabetes mellitus, and hypertension. The prevalence of HFpEF is increasing and there are currently little evidence-based
therapies. A key obstacle to testing new drugs is the availability of animal models for HFpEF.
Purpose: As patients with HFpEF very often present with comorbidities comprising the metabolic syndrome, we hypothesized,
that metabolic syndrome in aging animals could lead to the development of diastolic dysfunction and HFpEF. In this context,
the aim of the present study was to characterize the overtime development of HFpEF in rats with a polygenic predisposition to
develop obesity fed with high-fat diet (HFD).
Methods: Obese prone (OP) and obese resistant (OR) Sprague Dawley rats were respectively fed with an HFD or a standard rat
chow (Std) for 4 months or for 12 months (n¼ 10 rats in each group; four groups). Abdominal obesity, glucose tolerance test,
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and lipidemia were evaluated. Echocardiography and invasive left ventricular pressure measurement were performed. Before
euthanasia of the animals, blood was sampled. Myocardial tissue was collected for histological and RNA-sequencing analysis.
Results: After 4- and 12-month HFD, OP rats presented increased body and abdominal fat weights, altered glucose tolerance
test, and dyslipidaemia. In OP rats, left ventricular systolic (164±6 vs. 120±5mmHg, p< 0.001) and end-diastolic pressures
(1.9 ± 0.3 vs. 9.2 ±1.9mmHg, p< 0.05) were increased after 12-month HFD. Echocardiography showed increased left ventricular
mass and relative surface area in 12-month HFD fed OP rats, with preserved ejection fraction. In 12-month HFD fed OP rats, cir-
culating NT-proBNP levels were decreased while ST2 levels increased. Clusters of genes implicated in fatty acid metabolism and
calcium-dependent contraction were identified as the most disrupted pathways in 12-month HFD fed OP rats.
Conclusion(s): HFH during 12 months in OP rats led to the development of an HFpEF animal model, suitable for investigating
novel therapeutic interventions.

Assessment of the interest in current practice of the algorithm HeartLogic

Jean Henry, Fabian Demeure and Laurence Gabriel

CHU-UCL Namur, site Godinne, Yvoir, Belgium

Background/Introduction: The HeartLogic algorithm combining the data of multiple sensors integrated into ICD (Implantable
Cardioverter Defibrillator) and CRT-D (Cardiac Resynchronization Therapy Defibrillator) has demonstrated the capacity to alert
before the occurrence of the majority of heart failure events. The test sensitivity is 70% with an average time between the alert
and the event of 34 days and an unexplained alert rate of 1.47 alerts per patient-year.
Purpose: We analysed in a retrospective evaluation the algorithm’s efficacy in our centre. We evaluated patients with heart fail-
ure with reduced ejection fraction implanted with ICD or CRT-D. The algorithm was present from the time of implantation but
data were unknown to the cardiologist.
Methods: Algorithm sensitivity: Number of heart failure events that occurred within 2 months of alert (alert threshold of 16),
compared to the total number of heart failure events (with or without alert). Unexplained alert rate: number of alerts per
patient-year not followed by a heart failure event within 2 months.
Results: Forty alerts were reported in 22 patients (January 2018 to July 2021) including 7 followed by a heart failure event
(unexplained alert rate of 0,70 per patient-year). Ten heart failure events were recorded including 7 preceded by an alert (sensi-
tivity of 70%).
Conclusion(s): Our retrospective analysis, describing one experiment of the HeartLogic algorithm in clinical practice, indicated
that it is useful in the early detection of heart failure events.

#Ambulatory haemodynamic-guided management reduces heart failure
hospitalisations in a multicentre European heart failure cohort

Jeroen Dauwa,b, Mateusz Sokolskic,d, Jennifer Middletone, Petra Nijsta, Matthias Duponta, Alex Rothmane,
Andreas Flammerc and Wilfried Mullensa

aDepartment of Cardiology, Ziekenhuis Oost-Limburg, Genk, Belgium; bUHasselt, Doctoral School for Medicine and Life Sciences,
LCRC, Diepenbeek, Belgium; cDepartment of Cardiology, University Hospital Zurich, Z€urich, Switzerland; dDepartment of Heart
Diseases, Wroclaw Medical University, Wroclaw, Poland; eDepartment of Infection, Immunity and Cardiovascular Disease, University of
Sheffield, Sheffield, UK

Background/Introduction: European experience with haemodynamic-guided ambulatory heart failure (HF) management using
a pulmonary artery pressure (PAP) sensor is limited.
Purpose: To study the efficacy of PAP sensor guided therapy in a multinational real-world European population.
Methods: Data were retrospectively collected from three tertiary care centres. The study endpoints were a total number of
diuretic changes, HF hospitalisations, all-cause hospitalisations, cardiology outpatient visits, and all outpatient hospital visits.
The endpoints were compared between the pre- and post-implant period at 3, 6, and 12 months with every patient serving as
its own control. HF-related health care costs were compared at 6 and 12 months.
Results: A PAP sensor was implanted in 48 consecutive HF patients (30 CardioMEMS devices and 18 Cordella devices), between
April 2015 and January 2021 with a median follow-up of 19 (13–30) months. Patients were 71 years old, 25.0% were female,
68.8% had HF with reduced or mildly reduced ejection fraction, NTpro-BNP was 1801pg/mL and baseline mPAP was 26mmHg.
There was a significant increase in the number of diuretic changes after 1 year (118 vs. 195; p¼ 0.005). The number of HF hos-
pitalisations was significantly reduced after 6 months (Figure 1). There was no difference in the number of all-cause hospitalisa-
tions, cardiology outpatient visits, and all outpatient visits. The heart failure related health care costs per patient dropped from
e 6286 to e 3761 at 6 months (p¼ 0.012) and from e8960 to e6167 at 12 months (p¼ 0.032).
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Conclusion(s): Ambulatory haemodynamic-guided HF management led to a reduction in HF hospitalisations already after 6
months and reduced HF-related health care costs.

�AMPK and O-GlcNAcylation: a new paradigm to protect the failing
hypertrophic heart

Justine Dontainea,b, Laurent Bultota, Natacha Fournya, Laura Gilberta, Roselle G�elinasa, Florence Mailleuxa,
Audrey Giniona, Evangelos-Panagiotis Daskalopoulosa, Hrag Esfahania, Didier Vertommena, Jean-Luc
Balliganda, Benoit Violletc, Christophe Beauloyea, Sandrine Hormana and Luc Bertranda,d

aUCLouvain, Brussels, Belgium; bFNRS-FRIA, Brussels, Belgium; cUniversity of Paris, Paris, France; dWELBIO, Brussels, Belgium

Background/Introduction: Cardiac hypertrophy is initially an adaptive response that allows the heart to maintain cardiac out-
put but can become maladaptive and lead to heart failure (HF). We have previously shown that AMP-activated protein kinase
(AMPK) activation prevents cardiac hypertrophy development by decreasing O-GlcNAcylation, a post-translational modification
of proteins increased during cardiac hypertrophy and HF.
Purpose: The purpose of this study is to see if AMPK activation can also reverse cardiac hypertrophy when already developed,
potentially preventing its evolution to HF.
Methods: In vitro hypertrophy is induced in neonatal rat cardiomyocytes using the pro-hypertrophic agent phenylephrine (PE)
before AMPK activation using different AMPK activators (991, A769662, AICAr, Phenformin). In vivo hypertrophy is induced by
trans-aortic constriction (TAC) and AMPK is activated by metformin 3 weeks post-operation. To see the implication of O-
GlcNAcylation in this process, we used pharmacological O-GlcNAc inducers (ThiametG, PUGNAc, or NButGT). Cardiac hyper-
trophy is evaluated by measurement of cell surface area and expression of pro-hypertrophic markers (ANP, BNP, b-MHC) and
cardiac functions by echocardiography. O-GlcNAc levels are evaluated by western blotting.
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Results: We showed that PE-induced hypertrophy is accompanied by an increase in O-GlcNAc level. Both cardiomyocyte hyper-
trophy and O-GlcNAc levels are reversed by AMPK activators, such inhibition disappearing when AMPK is knocked-down using
siRNA. In vivo, cardiac hypertrophy is also accompanied by an increase in O-GlcNAc levels. Interestingly, metformin-mediated
AMPK activation reduces O-GlcNAc levels and improves cardiac function in WT mice, those effects being absent in AMPK defi-
cient mice. Finally, treatment with O-GlcNAc inducers counteracts the beneficial action of AMPK activators both in vitro
and in vivo.
Conclusion(s): AMPK activation improves cardiac function by reducing O-GlcNAc levels, underling new potential therapeutic
possibilities in the prevention of hypertrophy-mediated HF.

�SARS-CoV-2 infection causes cardiomyocyte swelling, cardiac pericyte loss,
increased permeability, and diastolic dysfunction in a hamster model

Margo Daems

KU Leuven, Leuven, Belgium

Background/Introduction: Recovered COVID-19 patients often display cardiac dysfunction, even after a relatively
mild infection.
Purpose: We present an in-depth physiological and histological timeline of the cardiac consequences of SARS-CoV-2 infection
using a hamster model.
Methods: We used several methods, including transthoracic echocardiography, RNA sequencing on in vitro cultures, and in-situ
hybridization techniques, complemented with histological analysis.
Results: We analysed cardiac function by echocardiography over a period of 35 dpi. Already by 14dpi and continuing at 35 dpi,
infected hamsters presented with an increased E/E’, decreased MV deceleration time, and an increased isovolumetric contrac-
tion time as compared to control, indicating the presence of diastolic dysfunction. Histologically, cardiomyocytes were enlarged
already by 4 dpi and remained enlarged over 5 weeks. We observed the presence of fibrin-rich microthrombi at 4 dpi, which
were resolved by 14dpi. SARS-CoV-2 RNA was present in cardiac pericytes, accompanied by reduced pericyte coverage of capil-
laries at 4 dpi and 14dpi, which mostly recovered by 35dpi. At 14 dpi, the reduced pericyte coverage coincided with increased
vascular permeability, suggesting that SARS-CoV-2 infection of pericytes affects microvascular integrity. SARS-CoV-2 infection of
pericytes in vitro induced the expression of genes involved in viral defence, and affected genes involved in pericyte contractility
and extracellular matrix proteins. Loss of cardiac pericytes was observed in cardiac biopsies from patients recovered from SARS-
CoV-2 infection.
Conclusion(s): Overall, our results demonstrate that SARS-CoV-2 infection causes a phenotype similar to ischemia-reperfusion,
without overt ischemia. We propose that partial occlusion by microthrombi and microvascular dilation caused by pericyte loss
induces regional variations in blood flow, and results in a stiffer ‘swollen’ heart that shows diastolic dysfunction.

Combined lenalidomide/bortezomib for multiple myeloma complicated by
fulminant myocarditis: a rare case report of widely used chemotherapy

Matthias Verbesselt, Evelyne Meekers, Peter Vandenberghe, Michel Delforge and Christophe Vandenbriele

UZ Leuven, Leuven, Belgium

Background/Introduction: Drug-induced myocarditis is a rare complication of certain cancer treatments, characterized by the
development of myocardial inflammation shortly after initiation of treatment, potentially leading to heart failure and/or malig-
nant arrhythmias. The development of eosinophilic myocarditis after administration of lenalidomide has been described and
bortezomib has been associated with the development of cardiomyopathies and atherosclerosis.
Purpose: We report a case of therapy-induced myocarditis in a patient treated with the combination of radiotherapy and borte-
zomib-lenalidomide-dexamethasone (VRd) for multiple myeloma. To our knowledge, this is the first case presenting with myo-
carditis as part of a reactive hypersensitivity syndrome without cardiac symptoms, highlighting the importance of screening for
this rare but potentially fatal complication even in the absence of cardiac symptoms.
Methods: We report the case of a patient who presented at our hospital and discusses relevant literature.
Results: A 69-year-old woman was diagnosed with Multiple Myeloma, underwent local radiotherapy for a pathological fracture
of the fourth lumbar vertebra, and was treated with bortezomib-lenalidomide-dexamethasone. Within 19 days after therapy ini-
tiation, she presented with gastro-intestinal symptoms, an erythematous pruritic rash, and general fatigue. Surprisingly, routine
ECG showed upwardly concave ST-elevation in I and aVL and ST-depressions in II, III, and aVF. Troponin levels were markedly
elevated. A complete blood count revealed eosinophilia. Based on further cardiac work-up, she was diagnosed with drug-
induced myocarditis. Endomyocardial heart biopsy did not reveal any abnormalities, probably due to sampling error. After dis-
continuation of chemotherapy and prompt treatment with high doses of corticosteroids, the patient recovered.
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Conclusion(s): Diagnosis of drug-induced myocarditis can be challenging. Early diagnosis and treatment are crucial, warranting
alertness for suggestive symptoms. Cardiac biomarkers, ECG monitoring, and cardiac MRI are key to confirm the diagnosis.
Every patient presenting with eosinophilia and/or acute onset of auto-immune symptoms after initiation of therapy with lenali-
domide/bortezomib deserves a prompt cardiac screening. The golden standard remains an endomyocardial biopsy, although
sampling error may occur.

Survival analysis of a large Belgian heart failure cohort with reduced
ejection fraction

Nassiba Menghoum, Sibille Lejeune, Sylvie Ahn, Bernhard Gerber, Christophe Beauloye, Michel Rousseau
and Anne-Catherine Pouleur

Cliniques Universitaires Saint-Luc, Brussels, Belgium

Background/Introduction: The therapeutic management of heart failure has evolved over the past 20 years. Indeed, before
1997, patients with heart failure with reduced ejection fraction (HFrEF) were mainly treated with angiotensin-converting enzyme
inhibitors (ACEi). After 1997, several clinical trials demonstrated the benefit of beta-blockers and from 2012, the use of mineralo-
corticoid receptor antagonists (MRAs) was recommended by AHA guidelines.
Purpose: Our aim is to evaluate and analyse clinical characteristics, treatment evolution, and long-term outcomes in a large
cohort of HFrEF patients.
Methods: Between 1994 and 2020, 2512 patients were included at the time of diagnosis of HFrEF and prospectively followed
for a primary endpoint of all-cause mortality at 5 years. Patients were classified according to the time of enrolment (group 1:
before 1997, group 2: 1997–2012, group 3: 2013–2020). All-cause mortality was analysed using univariate Cox regres-
sion analysis.
Results: Of the 2512 patients, 67 patients were included in group 1, 1805 in group 2, and 640 in group 3. Patients in groups 2
and 3 were significantly older and had more comorbidities, such as hypertension and chronic obstructive pulmonary disease
than patients in group 1 (Table 1). Over time, the prevalence of ischemic heart disease decreased and the use of beta-blockers
and MRAs increased. A total of 925 (37%) patients died after five years. After adjustment for age and ischaemic aetiology, all-
cause mortality was lower in group 2 (HR 0.41, CI95% 0.29–0.58, p� 0.001) and group 3 (HR 0.43, CI95% 0.30–0.61, p� 0.001)
compared to group 1 (Figure 1).
Conclusion(s): In heart failure with reduced ejection fraction, a significant improvement in survival was observed over the last
20 years, clearly related to better therapeutic management.

18 ABSTRACTS



Performance of non-invasive myocardial work to predict the first
hospitalization for de novo heart failure with preserved ejection
fraction (HFpEF)

Pasquale Paolisso, Emanuele Gallinoro, Niya Mileva, Ana Moya, Davide Fabbricatore, Cristina De Colle,
Giuseppe Esposito, Dario Bertolone, Jerrold Spapen, Ward Heggermont, Carlos Collet, Guy Van Camp,
Marc Vanderheyden, Emanuele Barbato, Jozef Bartunek and Martin Penicka

Cardiovascular Center Aalst, OLV-Clinic, Aalst, Belgium

Background/Introduction: Non-invasive myocardial work (MW) is a validated index of left ventricular (LV) systolic performance,
incorporating afterload and myocardial metabolism. The role of MW in predicting the first hospitalization for de novo heart fail-
ure with preserved ejection fraction (HFpEF) is still unknown.
Purpose: We aim to investigate the diagnostic performance of MW to predict the first de novo HFpEF hospitalization in ambu-
latory individuals with preserved LVEF.
Methods: Twenty-nine patients with transthoracic echocardiography performed at least 6 months before the first HFpEF hospi-
talization were compared with 29 matched controls. MW was derived as the area of the pressure-strain loop using speckle-
tracking and brachial artery blood pressure. Global work index (GWI), global constructive work (GCW), global wasted work
(GWW), and global work efficiency (GWE) were collected. First HFpEF hospitalization and its combination with cardiovascular
death (MACE) and all-cause of death (MAE) were assessed.
Results: At baseline, future HFpEF patients showed lower GWI, GCW, GWE, and higher GWW than controls (all p< 0.05). At
admission vs. baseline, GWE significantly decreased, and GWW increased in the HFpEF group (p< 0.05), whereas no significant
difference was observed in the controls over time. GWW, with a cut-off of 170mmHg%, showed the largest AUC to predict first
HFpEF hospitalization (AUC ¼0.80, 95% CI 0.69–0.91, p< 0.001), MACE (AUC ¼0.80, 95% CI 0.66–0.90, p< 0.001) and MAE (AUC
¼0.79, 95% CI 0.62–0.88, p¼ 0.001). GWW >170mmHg% was associated with a 4-fold increase of MACE (HR ¼4.5, 95% CI
1.59–13.12, p¼ 0.005) and a 3-fold higher risk of MAE (HR ¼2.9, 95% CI 1.24–6.6, p¼ 0.014).
Conclusion(s): In ambulatory patients with preserved-EF and risk factors, GWW showed high accuracy to predict HFpEF hospi-
talization and combination with mortality. The GWW routine assessment might help in patients with dyspnoea.

#Performance of the MAGGIC score to predict 1- and 3-years mortality in a
real life cohort of patients with HFrEF

Sibille Lejeune, Nassiba Menghoum, Sylvie A. Ahn, Bernhard Gerber, Christophe Beauloye, Michel
Rousseau and Anne-Catherine Pouleur

Cliniques Universitaires Saint Luc, Bruxelles, Belgium

Background/Introduction: The Meta-analysis Global Group in Chronic Heart Failure (MAGGIC) score is derived from 13 rou-
tinely available characteristics and evaluates the 1- and 3-years mortality risk of heart failure (HF) patients.
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Purpose: To validate the performance of this score to predict mortality in a real-life cohort of HF and reduced ejection frac-
tion (HFrEF).
Methods: Between 1994 and 2020, we included 2512 patients with HFrEF followed at CUSL and calculated their MAGGIC
scores. Patients were followed up prospectively and the outcome measures were 1 and 3-years mortality. The predicted prob-
ability of death from the calculated risk score was compared with the observed 3-years mortality, and model discrimination
was assessed by formal tests (C-index) and graphical means (Kaplan Meier curves and bar charts).
Results: In our patients (64± 13 years, 76.5% male, FEVG 23.7 ±6.8%), the mean MAGGIC score was 22.9 ± 6.3. We observed 352
(14%) deaths at 1 year and 659 (26%) at 3 years. The 1- and 3-years mortality predicted by the MAGGIC score were 13 and
32%, respectively. The Kaplan Meier curve (Figure 1) shows observed vs. predicted survival at 1- and 3-years. Discrimination was
excellent overall (C-index for 3 years mortality ¼0.726). Figure 2 shows observed vs. model predicted 3-years mortality among
six risk groups. The difference between predicted and observed mortality varied between �0.5 and 10.8%, with slight over-pre-
diction in all but the highest risk group.
Conclusion(s): The MAGGIC score performed well to predict 1- and 3-years mortality in HFrEF patients. Although the predicted
3-years mortality was slightly higher than the observed mortality, the MAGGIC score demonstrated an excellent ability to cat-
egorize patients into separate risk strata.

Performance of SHFM and MAGGIC risk scores to predict 1-year mortality in
patients on the waiting list for heart transplantation

Sibille Lejeune, Arthur Van Caenegem, Thierry Timmermans, Olivier Gurn�e, Stefano Mastrobuoni, Alain
Poncelet, Olivier Van Caenegem and Anne-Catherine Pouleur

Cliniques Universitaires Saint Luc, Bruxelles, Belgium

Background/Introduction: Currently, the decision to transplant patients with end-stage heart failure (HF) is based on expert
consensus and the measure of exercise capacity. In the context of heart graft shortage, the selection of patients for transplant-
ation is critical. Risk scores have been established to predict the prognosis of HF patients and may be useful to prioritize
patients on the transplant list.
Purpose: To evaluate the performance of the Seattle Heart Failure Model (SHFM) and the Meta-analysis Global Group in
Chronic Heart Failure (MAGGIC) score to predict 1-year mortality in HF patients on the transplant list.
Methods: Patients enrolled on the transplant list in our centre from 2007 to 2017 were included. Exclusion criteria were: high
urgency transplant, left ventricular assistance device, and previous heart transplant. The endpoint was 1-year mortality. The per-
formance of the scores was assessed using the area under receiver operator curves (ROC AUC).
Results: In the final population of 121 patients (51 ± 12 years, 78% men, LVEF 22± 11% ), 10 (8%) patients died during the first
year after their inscription on the list, before reaching transplant. The SHFM score had adequate discrimination regarding 1-year
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mortality (ROC AUC ¼0.87, p< 0.001). The MAGGIC score, however, performed poorly in this specific population of advanced
HF patients (ROC AUC 0.64, p¼ 0.14) (Figure 1). Figure 2 shows the SHFM predicted 1-year survival plotted against the Kaplan
Meier curve of observed survival.
Conclusion(s): The SHFM score performs well to predict 1-year mortality in patients on the waiting list for heart transplantation
and may be valuable for patient selection. Although easier to compute and validated in large cohorts of HF patients, the
MAGGIC score does not seem appropriate to predict 1-year mortality in advanced HF patients waiting for heart transplantation.

The evaluation of three murine comorbidity models of diastolic dysfunction
and HFpEF

Steven Simmondsa, Jana Ramana, Nad�eche Geuensa, Ilona Cuijpersa, Stephane Heymansa,b,c,d and
Elizabeth Jonesa

aKU Leuven, Leuven, Belgium; bMaastricht University, Maastricht, Netherlands; cICIN-Netherlands Heart Institute, Utrecht, Netherlands;
dQueen Mary University of London, London, UK

Background/Introduction: Heart failure (HF) is one of the biggest causes of hospitalisation and mortality worldwide, resulting
in an enormous socioeconomic burden. More than half of heart failure patients are diagnosed with Heart Failure with diastolic
dysfunction or HFpEF.
Purpose: As a consequence of the aging population, and increased survival of patients with metabolic comorbidities the inci-
dence of HFpEF is increasing even further. The exact pathogenesis of HFpEF remains unelucidated, and our understanding of
the disease is further impeded by the absence of appropriate animal models. A preclinical HFpEF model must accurately reflect
the heterogenous patient comorbidity profile, and replicate diastolic dysfunction which does not progress to systolic HF and
the key histological features. Moreover, we need genetic models in which we can alter signalling pathways, limiting the back-
ground to C57BL/6J mouse models, the most common background for genetic manipulation. The development of appropriate
pre-clinical models that accurately mimic the pathophysiological onset of the condition in humans will advance the patho-
logical understanding, identification of early diagnostic markers, and development of effective treatment and prevention strat-
egies. Here, we investigate the known clinical features of HFpEF in three murine comorbidity models: (1) 8-week-old male
C57BL/6J mice on a high-fat diet and L-NAME (an NO synthase inhibitor) for 5 weeks, to obtain a model of metabolic hyperlip-
idaemic and hypertensive stress, (2) 13-month-old female C57BL/6J mice on a high-fat diet and L-NAME for 2 months to obtain
an aged model of hyperlipidaemia and hypertension, and (3) 6-week-old db/db mice with 1% salt. Therefore, this project is the
first necessary step to reach the growing clinical demand for heart failure.
Methods: Cardiac function was characterized using echocardiography. Key histological features were assessed using immuno-
histological stainings for cardiac inflammation, fibrosis, cardiomyocyte hypertrophy, and vessel density.
Results: All models showed some degree of diastolic dysfunction, with increased E/E0. The E/A was increased in C57BL6J males
on HFDþ L-NAME and in db/db mice, but not in 21-month-old females on HFDþ L-NAME. The fold-change, however, was con-
sistently higher in the db/db mice fed with 1% salt. This was also the only model to show cardiomyocyte hypertrophy and
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capillary density loss. The C57BL6J males, were the only model to show interstitial fibrosis and leukocyte (CD45þ) recruitment,
although the latter was much more pronounced in the aged females.
Conclusion(s): In conclusion, all models have advantages and disadvantages, highlighting the complexity of modelling HFpEF in the
lab. The lack of a perfect HFpEF animal model attenuates the understanding of its complex pathophysiology and the development of
new therapies. Therefore, the model choice should be based on the studied clinical feature since different patient cohorts also present
with a subset of those features. The best approach, however, is to use multiple models and identify consistent behaviours present in
all of them, which strengthens the robustness of preclinical data and increases the applicability of results to clinical settings.

IMAGING

�Echocardiographic assessment of mechanical dyssynchrony: are the new
parameters better?

Alexis Puvreza, Oana Mireab, J€urgen Duchennea, St�ephanie B�ezya, Laurine Woutersa, Ahmed Beelac,
Erwan Donald and Jens-Uwe Voigta

aKU Leuven, Leuven, Belgium; bUniversity of Medicine and Pharmacy, Craiova, Romania; cCardiovascular Research Institute Maastricht,
Maastricht, Netherlands; dCHU Rennes, Rennes, France

Background/Introduction: In 2008 the PROSPECT study compared several parameters of mechanical dyssynchrony (MD) for
predicting CRT-response. The parameters performed poorly and echocardiography became discredited. Promising new parame-
ters have been developed, but a comparison of old and new is missing.
Purpose: To compare old- and new-parameters of MD for (I) identifying volume responders 1 year post-CRT, (II) predicting car-
diac death within 5 years post-CRT, and (III) reproducibility in a population of guideline CRT candidates.
Methods: One hundred and forty-six CRT-patients were analysed retrospectively in a multicentre setting. MD was assessed using
three old-parameters: septal-to-posterior-wall-motion-delay (SPWMD), left-ventricular-filling-time/cardiac-cycle-ratio (LVFT/RR), and intra-
ventricular-mechanical-delay (IVMD); and three new-parameters: systolic-stretch-index (SSI), myocardial-work-index (MWI), and presence
of septal-flash or apical-rocking (SFoAR). CRT-response was defined as a �15% decrease in LV-end-systolic volume 1 year post-CRT.
For each parameter patients were categorized using previously published cut-offs as ‘eligible’ or ‘non-eligible’ for CRT. For a given
parameter the ‘non-eligible’ were considered as not-implanted. Results were compared to guidelines. The hazard ratio (HR) for cardiac
death within 5 years after implantation was computed for all patients, and intra-and-interrater-agreement was determined.
Results: Seventy-three percent (n¼ 107) of patients were responders. All old-parameters identified <75% of the original res-
ponders. SFoAR preserved the highest proportion of responders (93%) and reduced non-response rate by 39%. Cardiac death
was predicted by SFoAR (HR ¼0.29; p¼ 0.009) and IVMD (HR ¼0.32; p¼ 0.014). Intra-and-interrater-agreement was best for
SFoAR (j¼ 0.89 and j¼ 0.78, respectively). Interrater-agreement was poor for all old-parameters (j< 0.6).
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Conclusion(s): The new parameters for dyssynchrony outperform the old. The visual presence of apical-rocking or septal-flash
provided the most CRT responders, predicted favourable long-term outcomes, and was highly reproducible. Our results suggest
the new parameters of mechanical dyssynchrony should be tested in prospective randomized trials and could be used for the
selection of CRT candidates.

Relationship between right and left ventricle function in subjects free of
cardiovascular diseases

Blerim Mujaj, Ricarda von Kruchten and Fabian Bamberg

Uniklinik Freiburg, Freiburg, Germany

Background/Introduction: The volumetric assessment of cardiac function determines diastolic and systolic function for the
right (RV) and left ventricles (LV), and whether the lung volumes interfere with the function of the LV, and/or modify LV proper-
ties remains unknown.
Purpose: The aim was to investigate the relationship between RV, lung volumes, and LV function in the KORA-MRI study.
Methods: From the KORA-MRI cohort study, 361 subjects (mean age 56.1 ±9.1 years; 43% women) underwent a whole-body 3T
MRI scan. Cardiac functional parameters were measured from a cine-steady-state free precession sequence using cvi42. Lung
volumes were derived semi-automatically using an in-house algorithm. Linear regression analyses were performed to assess the
relationships between lung volumes and RV and LV function adjusted for age, sex, and cardiovascular risk factors.
Results: RV end-diastole was positively associated with LV end-diastolic (b¼ 28.1, p¼<0.001), end-systolic (b¼ 11.0,
p¼<0.001), stroke volume (b¼ 17.0, p¼<0.001), and inversely with ejection fraction (b ¼ �1.4, p¼ 0.001). RV end-systole was
positively associated with LV end-diastolic (b¼ 21.2, p¼<0.001), end-systolic (b¼ 11.5, p¼<0.001), stroke volume (b¼ 9.7,
p¼<0.001), and inversely with ejection fraction (b ¼ �3.3, p¼<0.001). When adjusting for lung volumes, the association
between RV and LV did not attenuate, and no effect modification was observed. Interestingly, in women and men, despite their
different lung volumes, we did not observe any gender difference for the association between RV and LV parameters.
Conclusion(s): In subjects free of cardiovascular diseases RV and LV were strongly associated, suggesting that RV function is
crucial for LV function, independent of lung volumes.

A hybrid approach using multi-slice computed tomography and
echocardiography for grading aortic valve stenosis severity

Emmanuel De Cocka, Tine E. J. Philipsenb, Peter Kayaertb, Peter Gheeraertb and Frank Timmermansb

aAZ Sint-Jan, Bruges, Belgium; bUZ, Ghent, Belgium

Background/Introduction: Studies in aortic valve stenosis (AS) have used multi-slice computed tomography (MSCT)-derived
left ventricular outflow tract (LVOT) dimensions to calculate a ‘hybrid’ aortic valve area (AVA) in combination with TTE-derived
Doppler measurements.
Purpose: The purpose of this study was to compare TTE and MSCT for AS classification and to investigate the impact of differ-
ent measurement levels of the LVOT using MSCT.
Methods: Two hundred and ten patients with severe native AS planned for transcatheter aortic valve replacement were
included. LVOT dimensions were assessed with TTE and MSCT at the aortic annulus (LVOTTTE and LVOTCT-Annulus) and for MSCT
at additional positions 5 and 10mm below the annulus (LVOTCT-5mm and LVOTCT-10mm). Based on MSCT-derived LVOT areas,
‘hybrid’ AVACT’s were calculated.
Results: LVOTCT-Annulus was on average 2.8mm greater than LVOTTTE (p< 0.001). LVOTCT-Annulus and LVOTCT-5mm showed similar
correlations with LVOTTTE (r¼ 0.76 and 0.73, respectively, both p< 0.001). LVOTCT-10mm showed a weaker correlation with
LVOTTTE (r¼ 0.59, p< 0.001). Intra- and inter-observer correlation coefficients were significantly higher for MSCT compared with
TTE. All AVAs had significant and similar correlations with transvalvular mean pressure gradient. Using each of the AVACT’s led
to a reclassification of a significant number of patients from discordant low AVA (<1.00 cm2) low gradient (LG) to the non-
severe-AVA LG category in comparison with AVATTE. Using adapted MSCT-AVA cut-offs, no such reclassification occurred for
AVACT-Annulus and AVACT-5mm.
Conclusion(s): Calculating a ‘hybrid’ AVA leads to larger AVAs. This results in a reclassification towards non-severe AS at an AVA
cut-off of 1.00 cm2, but not when considering MSCT-specific AVA cut-offs. LVOTCT-Annulus has a superior intra- and inter-observer vari-
ability. However, AVACT does not lead to more concordance between pressure gradient and AVA in comparison with AVATTE.
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Subclinical thrombosis in bioprosthetic aortic valves: a prospective study

Evelyn Hill and Marie-Christine Herregods

UZ Leuven, Leuven, Belgium

Background/Introduction: Subclinical bioprosthetic aortic valve thrombosis (BPVT) is a potential underreported cause of
early bioprosthetic valve failure. Data about BPVT are scarce.
Purpose: The objective of this study was to detect the incidence of BPVT in the first 2 years after bioprosthetic aortic valve
implantation (BPAV) and investigate the effectiveness of antiplatelet/anticoagulant therapy in preventing/treating BPVT.
Methods: Therefore we prospectively included 74 patients following implantation of a BPAV, with or without CABG, from
January 2016 until January 2019 with follow-up at UZ Leuven hospital.
Results: In this study, 74 patients with BPAV were prospectively recruited. All patients underwent transthoracic echocardiog-
raphy (TTE) 1 week, 6 weeks, 6 months, 12 months, and 2 years after BPAV. One of 74 patients (1.3%) treated with NOAC expe-
rienced BPVT. No patients with antiplatelet therapy with aspirin did BPVT within the first two years after BPAV. The two-years
mortality of patients with BPAV was 3% (2/74 patients).
Conclusion(s): Our results suggest that there is no increased risk of BPVT with antiplatelet therapy alone compared to patients treated
with anticoagulation with NOAC or Coumadin. Our study supports evidence that therapy with aspirin after BPAV implantation is effect-
ive in preventing BPVT. In the case of BPVT, treatment with Coumadin induced a complete recovery of the function of the BPAV.

Myocardial stiffness is significantly increased at mitral valve closure during
dyssynchronous contraction

Laurine Wouters, J€urgen Duchenne, St�ephanie B�ezy, Konstantina Papangelopoulou, Alexis Puvrez,
Boudewijn Klop, Gabor Voros, Jan D’hooge and Jens-Uwe Voigt

KU Leuven, Leuven, Belgium

Background/Introduction: Shear-wave-elastography (SWE) has emerged as a non-invasive technique to determine myocardial
tissue stiffness. SWE is based on the detection of shear waves (SW), e.g. induced by mitral-valve-closure (MVC). SW speed is dir-
ectly dependent on myocardial stiffness. However, the effect of dyssynchrony—as it occurs in LBBB—on SW speed is unknown.
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Purpose: To investigate the effect of the dyssynchronous contraction pattern caused by LBBB on SW speed.
Methods: Twenty-six non-ischemic CRT-patients with LBBB were included (age: 68±15 years; 50% males). Dyssynchrony was
reintroduced by turning biventricular (BiV) pacing off. Echocardiographic images were taken during BiV-pacing on/off, with a
conventional and high frame-rate scanner (932±32Hz). SW was visualized in septal M-modes, colour-coded for tissue acceler-
ation. Their slope represents SW propagation speed. The mid-septal longitudinal strain was assessed. To investigate how dys-
synchrony affects SW speed, the onset of QRS, MVC, and onset of septal contraction were measured.
Results: Switching BiV-pacing on/off did not affect LVEF or volumes (all p> 0.05). SW speed was significantly higher during
BiV-off vs. on (5.7 ± 1.5 vs. 4.9±1.3 m/s; p¼ 0.002; Figure A). Septal contraction onset was significantly earlier during BiV-off
(14±20 vs. 103±58ms; p< 0.0001). MVC occurred before the onset of septal contraction during BiV-on and after during BiV-off
(�12±60 vs. 40±26ms; p¼ 0.001). Change in SW speed correlated well with change in the septal longitudinal strain at MVC
when turning BiV-pacing off (r¼ 0.70; p< 0.001; Figure B).
Conclusion(s): Dyssynchrony significantly increases SW speed at MVC, possibly due to the early-systolic contraction of the sep-
tum (Figure C). This indicates that changes in contraction patterns caused by LBBB significantly influence myocardial stiffness
at MVC.

Functional and structural cardiac abnormalities by cardiac MRI in women
after contemporary adjuvant breast cancer radiotherapy

Krug Pauline, Geets Xavier, Beauloye Christophe, Duhoux François, Pouleur Anne-Catherine and
Gerber Bernhard

Cliniques Universitaires Saint Luc, Bruxelles, Belgium

Background/Introduction: Radiation therapy (RXT) is a keystone in breast cancer (BC) treatment, which reduces the risk of
local recurrence and mortality. Prior works in a patient treated for BC, suggest that RXT can cause ischemic heart disease and
myocardial fibrosis.
Purpose: To evaluate the effects of late radiation-induced cardiotoxicity after contemporary BC-RXT, with exposure to a lower
cardiac dose, we sought to estimate the prevalence of cardiac functional and structural myocardial changes in BC survivors
treated by RXT 10 years earlier, in relation to measured radiation dose exposure (MHD, mean heart dose).
Methods: In a prospective cross-sectional study, we studied 62 women (mean age 62±7 years) treated with adjuvant RXT but
without chemotherapy for a first left (n¼ 28) or right-sided (n¼ 34) BC, compared to 20 age-matched (64± 10 years) female
controls. All subjects underwent 3T cMR to measure LV volumes, function, global longitudinal (GLS), extracellular volume (ECV),
and late gadolinium enhancement (LGE).
Results: MHD in BC survivors was 1.6±1.5Gy (range 0–8.0Gy). Indexed LV mass (44 ± 11 vs. 51±9g/m2, p¼ 0.005), LV ejection
fraction (62±6 vs. 65±6, p¼ 0.009) and GLS (�14.6 ± 1.8 vs. �15.5 ±1.8, p¼ 0.05) were significantly lower in BC patients than
in controls. Indexed EDV (66± 11 vs. 65±12ml/m2, p¼NS) and ESV (26±7 vs. 24±7ml/m2, p¼NS) were similar. ECV fraction
(30±6 vs. 28±3%, p¼ 0.05), was significantly higher in irradiated patients. No correlation with the MHD (r¼ 0.01, p¼NS), nor
LGE, was observed.
Conclusion(s): In this work, patients with BC treated by RXT 10 years ago, presented significantly lower LV mass, reduction of
LV systolic function, and increased ECV, reflecting increased myocardium fibrosis relative to healthy controls. This suggests that
exposure to low radiation doses may cause subclinical alterations in cardiac structure and function.

Shear wave propagation speed after aortic valve closure is related to
myocardial contractility

St�ephanie B�ezy, J€urgen Duchenne, Annette Caenen, Marta Orlowska, Jan D’hooge and Jens-Uwe Voigt

KU Leuven, Leuven, Belgium

Background/Introduction: Shear wave elastography is a novel method that tracks shear wave (SW) propagation in the
myocardium using high-frame-rate (HFR) ultrasound. SWs can be induced by e.g. aortic valve closure (AVC). Previous work has
suggested that systolic SW speed is related to contractility. The gold standard for evaluating LV contractility is invasive pres-
sure-volume (PV)-loop analysis. However, its invasive nature limits clinical applicability.
Purpose: To compare SW speed after AVC to invasive PV-loop-derived measurements of contractility.
Methods: In 12 pigs (31.9 ±4.3 kg), dobutamine was administered intravenously. Conventional and HFR echocardiographic
images were acquired simultaneously with PV-loops before and after administration of dobutamine. HFR echocardiographic
datasets were acquired with an experimental ultrasound scanner (average frame rate: 1304±15Hz). SWs were visualized on M-
mode displays along the septum; colour coded for tissue acceleration (Figure 1(A)). SW speed was calculated by measuring the

ACTA CARDIOLOGICA 25



spatiotemporal slope. The end-systolic elastance (Ees) of the ESPVR and preload recruitable stroke work (PRSW) were used as
measures of contractility.
Results: Heart rate (72±20 vs. 105±25 bpm; p< 0.05) and LVEF (61±4 vs. 74±7%; p< 0.001) significantly increased after
dobutamine administration. Ees (1.3 ± 0.5 vs. 2.1 ± 1.0mmHg/ml; p< 0.01), PRSW (41± 25 vs. 86±23mmHg; p< 0.01), as well as
SW speed after AVC (3.1 ± 0.6 vs. 5.3±1.1 m/s; p< 0.001) increased during dobutamine infusion. SW speed after AVC correlated
strongly with Ees (r¼ 0.68; p< 0.001) (Figure 1(B)) and PRSW (r¼ 0.65; p¼ 0.001) (Figure 1(C)).
Conclusion(s): Systolic SW speed is related to invasively determined measurements of LV contractility. The results indicate the
potential of SW speed after AVC as a novel non-invasive parameter for the assessment of LV contractility.

Effects of left coronary artery bifurcation angle on computed tomography
derived fractional flow reserve in normal coronary artery disease

Toshimitsu Tsugua, Kaoru Tanakaa, Yuji Nagataomob, Dries Belsacka, Hannes Devosa, Nico Bulsa, Bernard
Cosysnsa, Jean-François Argachaa, Michel De Maeseneera and Johan De Meya

aUniversitair Ziekenhuis Brussel, Brussels, Belgium; bNational Defense Medical College Hospital, Tokorozawa, Japan

Background/Introduction: Computed-tomography (CT) derived fractional-flow-reserve (FFRCT) decreases from proximal to the
distal part of the vessel due to the influence of various factors. The energy loss due to the bifurcation angle may contribute to
progressive FFRCT decline. However, the association of bifurcation angle with FFRCT is unclear.
Purpose: This study aimed to identify the inappropriate bifurcation angle of an FFRCT decline below the pathological value of
0.80 in normal coronary arteries.
Methods: A total of 83 consecutive patients who underwent both CT angiography including FFRCT and invasive coronary angi-
ography, resulting in normal coronary arteries were evaluated. DFFRCT was defined as the magnitude of the change in FFRCT
from proximal to the distal vessel of the left anterior descending (LAD) and left circumflex (LCX). Bifurcation angle was

26 ABSTRACTS



measured from three-dimensional volume-rendered images. Vessel length, lumen volume, non-calcified plaque volume, and cal-
cified plaque volume were assessed.
Results: DFFRCT was significantly correlated with each bifurcation angle (LAD angle, r¼ 0.35, p¼ 0.001; LCX angle, r¼ 0.26,
p¼ 0.02) and vessel length (LAD angle, r¼ 0.30, p¼ 0.005; LCX angle, r¼ 0.49, p< 0.0001). In LAD angle, vessel length was the
strongest predictor for distal FFRCT of �0.80 (b-coefficient ¼0.56, p¼ 0.0002), followed by bifurcation angle (b-coefficient ¼0.24,
p¼ 0.02). Bifurcation angle predicted for distal of FFRCT �0.80 (LAD angle, cut-off 31.0�, AUC 0.70, sensitivity 74%, specificity
68%; LCX angle, cut-off 52.6�, AUC 0.86, 95%, sensitivity 88%, specificity 85%).
Conclusion(s): The magnitude of the change in FFRCT depended on each bifurcation angle. In normal coronary arteries, vessel
length was the most influential factor on FFRCT, followed by bifurcation angle.

Impact of ramus coronary artery on computed tomography derived
fractional flow reserve in normal coronary artery disease

Toshimitsu Tsugua, Kaoru Tanakaa, Yuji Nagatomob, Dries Belsacka, Hannes Devosa, Nico Bulsa, Bernard
Cosynsa, Jean-François Argachaa, Michel De Maeseneera and Johan De Meya

aUniversitair Ziekenhuis Brussel, Brussels, Belgium; bNational Defense Medical College Hospital, Tokorozawa, Japan

Background/Introduction: The ramus artery contributes to the development of turbulence and may have the potential to
decrease computed-tomography (CT) derived fractional-flow-reserve (FFRCT) even without coronary artery disease. The relation-
ship between ramus-induced turbulence and FFRCT is unclear.
Purpose: To investigate the effect of the ramus artery on FFRCT in normal coronary arteries.
Methods: A total of 120 consecutive patients who underwent both CT angiography including FFRCT and invasive coronary angi-
ography, resulting in normal coronary arteries were evaluated. The patients were divided into three groups: no-ramus (n¼ 72),
small-ramus that could not be analysed by FFRCT (n¼ 18), and large-ramus that could be analysed by FFRCT (n¼ 30). FFRCT was
measured at proximal and distal portions of the left-anterior-descending artery (LAD), left-circumflex-artery (LCX), and ramus
artery (in no-ramus and small-ramus group FFRCT was measured at just above the bifurcation between LAD and LCX) were
measured. Vessel diameter, bifurcation angle, and left ventricular mass were assessed.
Results: In no-ramus group, proximal FFRCT showed no significant difference (LAD, 0.96±0.02; MID, 0.97±0.02; LCX, 0.97 ±0.02,
p> 0.05, respectively). However, in small- and large-ramus groups, proximal FFRCT was significantly higher in ramus artery than
LAD and LCX (small-ramus, LAD, 0.95±0.03; Ramus, 0.97±0.02; LCX, 0.95±0.03; large-ramus, LAD, 0.95±0.03; Ramus,
0.98 ± 0.01; LCX, 0.96 ± 0.03, p< 0.05 for ramus, respectively). In LAD, proximal ramus artery diameter was the strongest pre-
dictor for distal FFRCT �0.80 (b-coefficient¼�0.37, p¼ 0.03), followed by lumen volume (b-coefficient¼�0.60, p¼ 0.04).
Proximal ramus artery diameter predicted distal FFRCT �0.80 (cut-off 2.10mm, AUC 0.76, sensitivity 100%, specificity 52%,
95%CI 0.58–0.88).
Conclusion(s): The presence of a large ramus artery may cause an unexpected FFRCT decline.

Left ventricular mass index predicts underestimation of computed
tomography derived fractional flow reserve in significant obstructive
coronary artery disease

Toshimitsu Tsugua, Kaoru Tanakaa, Dries Belsacka, Hannes Devosa, Yuji Nagatomob, Vincent Michielsa,
Jean-François Argachaa, Bernard Cosynsa, Nico Bulsa and Johan De Meya

aUniversitair Ziekenhuis Brussel, Brussels, Belgium; bNational Defense Medical College Hospital, Tokorozawa, Japan

Background/Introduction: In significant obstructive coronary artery disease (SOCAD), a mismatched assessment of
the severity of coronary artery stenosis may occur between invasive coronary angiography and computed tomography (CT)
derived fractional flow reserve (FFRCT).
Purpose: To identify the predictive factors of underestimation of FFRCT values above the value of 0.80 in SOCAD vessels.
Methods: A total of 141 consecutive patients who had both CT angiography coupled to FFRCT analysis and invasive angiogram
showing >75% coronary stenosis were evaluated. Vessels were divided into two groups according to FFRCT at the distal vessel:
FFRCT >0.80 (n¼ 12) and FFRCT �0.80 (n¼ 153). Vessel-related parameters (vessel length, lumen volume, non-calcified plaque
volume, and calcified plaque volume) and left ventricular (LV) myocardial-related parameters (LV wall thickness and LV mass)
were evaluated.
Results: Vessel morphology and plaque components did not differ between FFRCT >0.80 and �0.80, whereas LV wall thickness,
LV mass, and LV mass index were significantly higher in FFRCT >0.80. Of all, vessel morphology and plaque components were
not related to FFRCT, whereas maximal LV wall thickness, LV mass, and LV mass index correlated with FFRCT. In the vessels
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showing FFRCT >0.80, only LV mass and LV mass index correlated with FFRCT. LV mass index of 66.5 g/m2 was the strongest
predictor of a distal FFRCT of >0.80.
Conclusion(s): The presence of an excessive LV mass is a major predictor of underestimation of FFRCT in SOCAD vessels. LV
myocardial-related parameters should be considered when interpreting numerical values of FFRCT to avoid the possibility of
overlooked SOCAD.

Significance of vascular morphology and plaque characteristics assessment
for computed tomography derived fractional flow reserve in early stage
coronary artery disease

Toshimitsu Tsugua, Kaoru Tanakaa, Dries Belsacka, Hannes Devosa, Yuji Nagatomob, Vincent Michielsa,
Jean-Francois Argachaa, Bernard Cosynsa, Nico Bulsa and Johan De Meya

aUniversitair Ziekenhuis Brussel, Brussels, Belgium; bNational Defense Medical College Hospital, Tokorozawa, Japan

Background/Introduction: Computed-tomography (CT) derived fractional-flow-reserve (FFRCT) gradually decreases from prox-
imal to distal vessel even in no-apparent coronary artery disease (NACAD). The FFRCT value at the distal coronary artery below
0.80 may be difficult to interpret whether the FFRCT decline is physiological or pathological.
Purpose: To identify the predictive factors of FFRCT decline below the pathological value of 0.80 in NACAD.
Methods: A total of 150 consecutive patients who had both CT angiography coupled to FFRCT analysis and invasive angiogram
showing <20% coronary stenosis were evaluated. Vessels were divided into two groups according to FFRCT at the distal vessel:
FFRCT >0.80 (n¼ 317) and FFRCT �0.80 (n¼ 114). |FFRCT was defined as the magnitude of the change in FFRCT from proximal
to the distal vessel. Vessel morphology (vessel length and lumen volume) and plaque characteristics [non-calcified plaque (NCP)
volume and calcified plaque volume] were evaluated.
Results: FFRCT decreased continuously from proximal to distal across the three major vessels in both FFRCT >0.80 and FFRCT
�0.80. Compared to FFRCT >0.80, NCP volume was significantly higher in all three major vessels in FFRCT �0.80. DFFRCT was
correlated with vessel length and lumen volume in FFRCT >0.80, whereas DFFRCT was correlated with NCP volume in FFRCT
�0.80. NCP volume above 44.8mm3 was the strongest predictor of distal FFRCT of �0.80.
Conclusion(s): The presence of NCP is a major predictor of a gradual decrease of FFRCT below 0.80 in NACAD vessels. Vessel
morphology and plaque characteristics should be both considered when interpreting numerical values of FFRCT.

#Outcome penalty of guidelines surgical triggers in severe aortic
regurgitation

Vincent Haneta, Anne-Catherine Pouleura, Agnes Pasqueta, Hans-Joachim Sch€afersb, Emmanuel Lansacc,
Laurent de Kerchovea, Ismail El-Hamamsyd, Vincent Chauvetted, Jan Voj�a�ceke, Monica Continof,
David Vancraeynesta and Bernhard Gerbera

aCliniques Universitaires Saint-Luc, Brussels, Belgium; bHomburg-Saarland University Medical Center, Homburg, Germany; cInstitut
Mutualiste Montsouris, Paris, France; dMontr�eal Heart Institute, Montreal, Canada; eCharles University Hospital, Hradec Kralove,
Czechia; fSocio Sanitaria Territoriale Universit�a degli Studi di Milano, Milan, Italy

Background/Introduction: Until 2021, guidelines on surgical correction of severe aortic regurgitation focused on left ventricu-
lar systolic function (LVEF) and symptoms. Those situations are linked to post-operative mortality. Recommendations on LV
end-systolic dimension (LVESD) gained strength in 2021 European guidelines. Moreover, lower cut-off values are now recom-
mended (IIb) for low surgical risk, encouraging surgery before heart failure and its consequences on the outcome.
Purpose: The present study aims to assess the prognostic impact on post-operative survival of the surgical triggers in severe
aortic regurgitation as recently updated in the 2021 ESC/EACTS guidelines on valvular heart disease, with a special focus on the
new cut-off values proposed for left ventricle dilatation and ejection fraction.
Methods: Study population was 1899 patients operated for severe AR from AVIATOR registry in which 1443 (76%) had symp-
toms (NYHA> I), 494 (26%) had a reduced LVEF (�50%) and 549 (29%) had a dilated LV (LVESD >50mm or >25mm/m2). Cox
proportional hazards models and Kaplan Meier survival curves were used to highlight guideline triggers’ impact. Spline curves
were built to study LVEF and LVESD as continuous variables.
Results: Patients with NYHA >1 have worse 10-year overall survival (86± 2%) than asymptomatic (97±1%, p¼ 0.002). Patients
with altered LVEF (�50%) have worse survival (79±5%) than preserved LVEF (91± 2%; p¼ 0.020). Patients with dilated LV
(LVESD >50mm or >25mm/m2) have worse survival (82 ± 4%) than non-dilated LVESD (90±2%; p¼ 0.010). Spline function
analyses showed an increased mortality with LVEF below 53% and LVESD above 23mm/m2.

28 ABSTRACTS



ACTA CARDIOLOGICA 29



Conclusion(s): In severe AR, post-operative mortality is linked to LVESD >50mm or 25mm/m2, to LVEF �50% or symptoms,
suggesting an outcome penalty of surgical triggers used in a class I recommendation. Survival tends to decrease for LVEF
�53% and for LVESDi >23mm/m2, encouraging an earlier surgery.

INVASIVE/INTERVENTIONAL CARDIOLOGY

Evaluating the performance of the minimalistic hybrid approach in CTO PCI

Adriaan Wilgenhof, Carlo Zivelonghi, Giovanni Vescovo and Pierfrancesco Agostoni

Hartcentrum ZNA Middelheim, Antwerpen, Belgium

Background/Introduction: Dual catheter injection and large bore catheters are a cornerstone in the recently published The
Global Chronic Total Occlusion Crossing (CTO). The Minimalistic Hybrid Approach (MHA) offers an alternative approach to
reduce access sites and catheter size while maintaining procedural success.
Purpose: The current study aims to evaluate the distribution of patients among different treatment strategies, the different
techniques used in each strategy, the overall procedural success, and the safety of the minimalistic hybrid algorithm.
Methods: Data from a consecutive series of patients with a CTO who underwent elective percutaneous coronary intervention
(PCI) at the HartCentrum, Ziekenhuis Netwerk Antwerpen (ZNA) Middelheim, in Antwerp, Belgium between February 2019 and
July 2021 were prospectively collected and retrospectively analysed.
Results: One hundred and forty-three consecutive CTO PCI in 135 patients were included. Nine procedures failed and 134 CTO
were successfully recanalized, meaning the overall success rate is 93.7%. Eighty-nine procedures were completed through single
access without contralateral injections for visualization. In the majority of these patients (90.7%) we used bilateral forearm
access. One hundred and fifty-four out of 197 access sites were 6F sheaths. The greater part of patients (48.3%) were
approached using strategy A ‘AWE with interventional retrograde options’, this strategy had a 98.6% success rate. There were a
total of nine coronary perforations.
Conclusion(s): The minimalistic hybrid approach is a stepwise approach to reduce access sites (primarily through the forearm)
and catheter size in CTO PCI while maintaining procedural success. Operators should be warned that this stepwise approach
should only be adapted by experienced CTO operators who master the various dimensions of the classic hybrid algorithm.

Invasive assessment of coronary microvascular dysfunction in patients with
atrial fibrillation

Adriaan Wilgenhofa, Andrea Bezzeccheria,b, Pierfrancesco Agostonia, Edgard Prihadia, Paul Vermeerscha

and Carlo Zivelonghia

aHartCentrum ZNA Middelheim, Antwerpen, Belgium; bDepartment of Experimental Medicine, University of Rome “Tor Vergata”,
Rome, Italy

Background/Introduction: Arrhythmia-induced cardiomyopathy (AIC) is a reversible impairment of the left ventricle (LV) due to
a supraventricular ventricular arrhythmia. Atrial fibrillation (AF) is the most common supraventricular arrhythmia. The exact
pathophysiological mechanisms of AIC have not been elucidated. Coronary microvascular dysfunction (CMD) is emerging as a
potential determinant in many ischemic and non-ischemic cardiomyopathies.
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Purpose: The aim of this study was to evaluate the role of invasively assessed CMD in patients with recently diagnosed AF
with and without AIC.
Methods: This was a prospective, single-centre registry of patients with a recent diagnosis of AF undergoing invasive coronary
angiography in which we performed invasive physiology measurements including assessment of microvascular function.
Results: Twenty-one consecutive patients were enrolled and divided into two groups according to the absence (control group,
10 patients) or presence (AIC group, 11 patients) of left ventricular dysfunction. We observed a larger amount of patients with
CMD in the AIC group compared to the control group (100 vs. 20%; p¼ 0.001) through invasive measurements of CFR (3.320
vs. 1.446; p< 0.01), IMR (17.2 vs. 54.1; p< 0.01) and RRR (3.860 vs. 1.582, respectively, p< 0.01). The most prevalent AF pattern
was paroxysmal (60%) in the control group and persistent (72.7%) in the AIC group. A proportional correlation between the
entity of microvascular dysfunction and the LV dysfunction was observed (rho for correlation between CFR and AIC¼�0.702,
and between IMR and AIC ¼0.736). Patients in the AIC group showed lower RRR, suggesting a reduced vasodilatory capacity.
Conclusion(s): In this study, all the patients with AF who develop AIC had a variable degree of CMD suggesting a potential
link between coronary microcirculation and AIC.

Feasibility, safety and predictors of a successful ‘blind wiring’ antegrade
approach in the percutaneous treatment of chronic coronary
total occlusions

Andrea Bezzeccheria,b, Adriaan Wilgenhofb, Carlo Zivelonghib, Giovanni Maria Vescovob, Pavel Somovc,
Benjamin Scottb, Yannick Willemenb, Carl Convensb, Stefan Verheyeb, Paul Vermeerschb and
Pierfrancesco Agostonib

aDepartment of Experimental Medicine, University of Rome Tor Vergata, Rome, Italy; bHartcentrum ZNA Middelheim, Antwerp,
Belgium; cPirogov’s National Medical Surgical Center, Moscow, Russia

Background/Introduction: Antegrade wiring using only antegrade guiding catheter without contralateral injection (defined as
‘blind antegrade wiring’) may represent a valid initial treatment strategy for selected chronic coronary total occlusions (CTOs)
due to the potentially lower risk of vascular complications, as compared to the dual angiography nowadays advocated as
standard in CTO percutaneous coronary intervention (PCI). A careful selection of lesions eligible for this strategy to optimize
procedural success is paramount.
Purpose: The aim of the study is to determine the rate of successful revascularization, the potential predictors of failure, and
the incidence of major complications when using a ‘blind antegrade wiring’ technique, taking into account that the use of very
low tip load wires is mandatory when the contralateral injection is lacking.
Methods: In this multicentre study, consecutive patients with CTO undergoing PCI were retrospectively screened. All cases
approached using the ‘blind antegrade wiring’ technique were included.
Results: Out of 155 CTO-PCIs, 94 involved an initial ‘blind antegrade wiring’ strategy. The mean J-CTO score of these lesions
was: 1.67 ± 1.1. Successful revascularization using the ‘blind antegrade wiring’ technique was achieved in 73 (78%) patients.
Final successful revascularization was obtained in 19 of the 21 procedures with ‘blind antegrade wiring’ failure using other
techniques (by adding a second, contralateral guiding catheter; final total successful revascularization: 98%). Logistic regression
analysis identified a higher J-CTO score as the only predictor of ‘blind antegrade wiring’ failure. One complication occurred
(wire-based coronary perforation in a diagonal branch solved by fat embolization without sequelae for the patient).
Conclusion(s): ‘Blind antegrade wiring’ may be considered as an initial strategy for CTO-PCI, mainly for CTOs with low J-CTO
scores. This strategy would allow in a substantial number of cases to avoid ‘a priori’ dual injection, keeping it as a secondary
strategy in case of ‘blind antegrade wiring’ failure.

Outcomes and trends of transcatheter aortic valve implantation: a single
centre 13-year experience in Belgium

Andrea Bezzeccheria,b, Paul Vermeerschb, Stefan Verheyeb, Adriaan Wilgenhofb, Yannick Willemenb,
Giovanni Maria Vescovob, Benjamin Scottb, Carl Convensb, Carlo Zivelonghib and Pierfrancesco Agostonib

aDepartment of Experimental Medicine, University of Rome Tor Vergata, Rome, Italy; bHartcentrum ZNA Middelheim,
Antwerp, Belgium

Background/Introduction: Transcatheter aortic valve implantation (TAVI) has been adopted as an alternative to surgery in
severe aortic stenosis (AS) treatment. While initially reserved mainly for patients at high surgical risk, trials demonstrated the
safety of TAVI even at low-intermediate risk.
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Purpose: The aim of this study is to retrospectively report our single-centre thirteen years TAVI-experience with an emphasis
on the learning curve, referral indication, and trends in outcomes over time. The increase in operator experience along with
improvements in valve prostheses, delivery systems, prosthesis sizing, and pre-procedural imaging, have made TAVI a far safer
procedure indicated even in low surgical risk patients, dramatically reducing procedural risk as stated by real-world registries.
Methods: We included 361 consecutive patients who underwent TAVI from January 2008 to December 2020, grouped accord-
ing to similar per year-volume of procedures: G1 (2008–2014), G2 (2015–2017), and G3 (2018–2020).
Results: The number of procedures increased (group size: 59 vs. 106 vs. 196, respectively). No major differences were observed
in STSscore and EuroSCORE-II between groups. TAVI in patients with prior surgical revascularization was mainly performed in
G1. The mean length of hospital stay decreased by 30%. Trans-aortic and trans-carotid TAVI were performed only in G1 and G2
and the trans-femoral approach was raised from 80.8 to 93.4%. The pre-dilatation rate was significantly higher in G1 with a low
prothesis post-dilatation rate. At 30-days we observed a reduction in all-cause mortality, vascular complication, bleeding, and
para-valvular leak combined with a higher rate of permanent pacemaker implantation over the groups. At 1-year there was no
difference in all-cause mortality but an important reduction in cardiovascular death (8.5 vs. 7.5 vs. 4.6%).
Conclusion(s): Favourable trends were observed during the time, with an improvement in periprocedural outcomes and cardio-
vascular death at 1-year. Despite these clinical improvements, a shift in patients selection from higher-risk to lower-risk was not
noted in the present analysis despite being evident in other studies.

Use of machine learning-based algorithms for the prediction of procedural
success in the percutaneous revascularization of coronary chronic
total occlusions

Carlo Zivelonghia, Giovanni Vescovoa, Jo Densb, Benjamin Scotta, Carl Convensa, Stefan Verheyea,
Paul Vermeerscha and Pierfrancesco Agostonia

aHartcentrum, ZNA Middelheim, Antwerpen, Belgium; bCardiologie-Ziekenhuis Oost-Limburg, Genk, Belgium

Background/Introduction: The use of artificial intelligence for the prediction of clinical outcomes after interventions is A grow-
ing tool in translational medicine. At present, a limited number of clinically validated scores have been used to predict the pro-
cedural success of CTO-PCI (e.g. J-CTO and PROGRESS score), which also have a sub-optimal performance in real-life practice.
We hypothesize that an AI-based prediction score could perform better than the currently available scores and help the clini-
cians in their decision-making process.
Purpose: The RECHARGE registry is a multi-centre registry that included patients undergoing percutaneous
revascularization(PCI) of coronary chronic total occlusions(CTO) in Europe. A total of 1253 CTO PCI procedures in 1177 patients
in 17 centres in France, Belgium, the Netherlands, and the United Kingdom were prospectively and consecutively included in
the RECHARGE registry between January 2014 and October 2015. In this study, a high number of clinical and procedural varia-
bles were collected, creating a good source for analysis based on AI algorithms. In this analysis, we will specifically investigate
the performance of an AI-based prediction score to assess the risk of failure/success of CTO-PCI. The primary outcome of this
investigation will be the superiority of the area under the curve (AUC) at a ROC analysis of an AI-based prediction score of pro-
cedural success as compared with the currently available prediction scores (Japanese-CTO score and PROGRESS-score).
Methods: This is a subanalysis of the RECHARGE-registry(see Purpose Paragraph), for which no specific exclusion criteria were
applied. The outcome variable was the dicotomical procedural success. All clinical variables (e.g. age, diabetes...) and procedural
variables (e.g. calcium, occlusion length… ) forming the dataset were included in the AI-based algorithms for the outcome pre-
diction. The following algorithms were adopted: Logistic Regression with Lasso; Random Forest(RF) (including Boruta analysis);
Support-Vector-Machines(SVM).
Results: After adequate pre-processing and subdivision of the dataset in a ‘training-set’ and ‘test-set’, the machine-learning-
based algorithms were trained with the optimal computational load. These algorithms (especially the RF and the SVM) showed
very high accuracy in predicting the technical failure (AUC at ROC curves 0.82 vs. 0.061 for J-CTO and 0.062 for the PROGRESS
score, p< 0.01) and marked emphasis on ‘new’ features not included in the classical scores (e.g. presence of significant disease
in the CTO vessel before/after the occlusion itself). Further details on the outcome of this analysis will be provided
upon acceptance.
Conclusion(s): Machine-learning-based algorithms performed particularly well in predicting CTO-PCI outcomes, and may poten-
tially be introduced in the clinical practice to guide treatment choices and improve our decision-making processes.

Intravascular ultrasound analysis variability of the left main coronary artery:
a call for further education!

Chadi Ghafaria, Peter Kayaertb, Mathieu Coemanc, Steven Hained, Vincent Flor�ee, Johan Bennettf,
Bert Vandeloog, Kurt Hermansh, Georges Saadi, Luc Janssensj and St�ephane Carliera,k
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aUMONS, Mons, Belgium; bUZ Gent, Gent, Belgium; cJan Yperman Hospital, Gent, Belgium; dUZ Antwerpen, Antwerpen, Belgium; eAZ
Maria Middelares, Gent, Belgium; fUZ Leuven, Leuven, Belgium; gUZ Brussel, Brussels, Belgium; hAZ Saint Lucas, Gent, Belgium; iCHR
Citadelle, Li�ege, Belgium; jImeldaziekenhuis, Bonheiden, Belgium; kCHU Ambroise Par�e, Mons, Belgium

Background/Introduction: Intravascular ultrasound (IVUS) is superior to coronary angiography for the assessment of disease
burden and vessel remodelling. IVUS is recommended for percutaneous coronary interventions (PCI) of left main (LM) lesions.
When minimal lumen area (MLA) is >6mm2, PCI can safely be deferred. However, LM IVUS assessment can be challenging due
to a short length LM, diffuse disease, and calcification hampering reproducibility of the measurements.
Purpose: We sought to analyse the inter-observer variability between online assessment of LM IVUS pullbacks by operators
during PCI procedures and an offline expert’s review in a core laboratory.
Methods: In 77 patients enrolled in the Belgian Prospective Left Main Physiology Registry (PHYNAL) an automatic IVUS pullback
either was recorded to evaluate moderate LM lesions. Interobserver variability and agreement on classification (£ vs. >6mm2)
were determined by comparing the MLA measured by the study operator online and the MLA measured offline by a blinded
IVUS expert at UMONS Cœur core laboratory (corelab) using dedicated software. Median MLAs were compared with a Wilcoxon
signed ranks test. Bland-Altman analysis and agreement of the number of patients who could have been deferred
were performed.
Results: Median operators’ MLAs (6.20 IQR 3.35mm2) differed significantly from median MLAs assessed in the corelab (5.85 IQR
2.61mm2; p< 0.015). The largest differences between corelab and online MLAs were þ5.72 and �9.19mm2. There was no pro-
portional bias between MLAs. A MLA >6mm2 was reported in 40 patients (51.9%) by the operators while in the corelab only
36 patients had a MLA >6mm2 (46.7%) (p¼NS).

Conclusion(s): Procedural online LM MLA measurements differed significantly from an offline expert’s review due to, most of
the time, inaccurate recognition of the frame with the ‘narrowest-looking’ lumen. It reflects limited experience with IVUS sec-
ondary to the lack of reimbursement in Belgium. With IVUS guiding treatment decisions, these findings highlight the need for
further education in IVUS image interpretation and analysis.
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Single-centre report on first consecutive transaxillary transcatheter aortic
valve implantation (TAVI) cases in a Belgian Heart Valve Centre

Dylan Thomas Stevesynsa,b, Hicham El Jattaria, Andries Herremansa,b, Michael Rosseela and
Liesbeth Rosseela

aDepartment of Cardiology, ASZ, Aalst, Belgium; bFaculty of Medicine and Health Sciences, University Gent, Gent, Belgium

Background/Introduction: Transcatheter aortic valve implantation (TAVI) has proven to be a valid strategy for the treatment of
severe aortic valve stenosis (AS). Percutaneous transaxillary access is becoming an increasingly used alternative technique if the
transfemoral approach is unachievable.
Purpose: This study aims to evaluate the feasibility, safety, and outcome of the first consecutive transaxillary TAVI cases per-
formed in a Belgian Heart Valve Centre.
Methods: Data were retrospectively collected from nine consecutive patients treated with percutaneous transaxillary TAVI
between February 2020 and October 2021.
Results: Nine patients (mean age 81.78±6.40 years; 66.67% men) at intermediate surgical risk (STS 5.74±3.21%) were treated
with transaxillary TAVI for severe symptomatic AS. All procedures were performed percutaneously after echo-guided puncture,
using self-expanding transcatheter heart valves (THV) and suture and/or plug-based closure devices. Five procedures were per-
formed under local anaesthesia, the remainder under conscious sedation. Successful delivery of the THV was achieved in eight
(88.89%) cases. In one case, the THV was not deliverable due to a stented segment in the subclavian artery. Access site bleed-
ing due to closure device failure was the most frequent procedural complication (33.33%; N¼ 3) necessitating the implantation
of a covered stent with complete resolution of local bleeding in all cases. Both in-hospital and 30-day mortality and stroke
were zero. Early mortality occurred in one patient (11.11%) that suffered non-cardiac death 5 months post-procedure.

34 ABSTRACTS



Conclusion(s): Percutaneous transaxillary TAVI seems a feasible and safe technique and has evolved into the preferred alterna-
tive access when transfemoral approach is undesirable. Closure device failure remains an important pitfall, however, this compli-
cation can easily be overcome, keeping the procedure-related mortality rate low.

#Predicting complete functional revascularization using a virtual PCI Planner

Jeroen Soncka,b, Sakura Nagumoa,c, Bjarne Nørgaardd, Brian Koe, Hiromase Otakef, Bon-Kwon Koog,
Takuya Mizukamih, Emanuele Barbatoa,b, Lieven Van Hoei, Martin Penickaa, Bernard De Bruynea,j,
Carlos Colleta and Daniele Andreinik,l

aCardiovascular Center Aalst, Aalst, Belgium; bDepartment of Advanced Biomedical Sciences, University of Naples Federico II, Naples,
Italy; cShowa University Fujigaoka Hospital, Yokohama, Japan; dAarhus University Hospital, Aarhus, Denmark; eMonash University and
Monash Heart, Clayton, Australia; fKobe University Graduate School of Medicine, Kobe, Japan; gSeoul National University Hospital,
Seoul, South Korea; hShowa University Fujigaoka Hospital, Tokyo, Japan; iOLV Aalst, Aalst, Belgium; jUniversity Hospital of Lausanne,
Lausanne, Switzerland; kCentro Cardiologico Monzino, Milan, Italy; lIRCCS, Milano-Dipartimento di Scienze Cliniche e di Comunit�a,
Milan, Italy

Background/Introduction: High FFR values after PCI carry a better prognosis than low post-PCI FFR values. Predicting post-PCI
FFR might play an important role in procedural planning. Post-PCI FFR values can now be computed from pre-PCI coronary CT
angiography (CCTA) using the FFRCT Planner.
Purpose: This study aims at validating the accuracy of the FFRCT Planner.
Methods: Multicentre, investigator-initiated, prospective study in CCS with significant lesions defined by invasive FFR �0.80.
Standard of care CCTA images were processed for FFRCT. Invasive trans-lesional pressure gradients were analysed by motorized
FFR pullbacks. The FFRCT Planner was applied to simulate PCI. The primary objective was the agreement between measured
post-PCI FFR and predicted post-PCI FFR by FFRCT Planner. Agreement on modelled FFRCTPlanner luminal dimensions was
assessed using optical coherence tomography (OCT) as reference.
Results: We included 123 vessels in the analysis. The mean patient age was 64± 9 years, and 24% were diabetic. Measured FFR
post-PCI was 0.88 ±0.06 and Planner FFRCT 0.86 ± 0.06 (mean difference 0.02 FFR units, LLA �0.12, ULA 0.15). OCT minimal stent
area was 5.50 ± 1.99mm2 and FFRCT Planner area 4.88 ± 2.95mm2 (mean difference 0.65mm2, LLA �2.33, ULA 3.63). The accur-
acy and precision of the FFRCT Planner remained high in cases with focal and diffuse disease, low and high calcium burden,
and across different CCTA image quality (Mean difference between FFRCT and FFR post-PCI Likert score 2; 0.03 (0.08), Likert
score 3; 0.02 (0.07) and Likert score 4; 0.02 (0.07); p¼ 0.898.
Conclusion(s): FFRCT Planner was accurate and precise to predict FFR after PCI also in diffuse and calcific CAD. CCTA quality
did not affect the predictive capacity of the FFRCT Planner results.

#The Belgian Left Atrial Appendage Occlusion (BLAAO) Registry

Joelle Kefera, Adel Aminianb, Antoine De Meesterc, Paul Vermeerschd, Tom De Pottere, Werner Budtsf,
Liesbeth Rosseelg, Maxime Riveroh, Jos�e Castroi, Edouard Benitj, Benny Drieghek, Jean-Manuel Herzetl,
Ian Buysschaertm, Mathieu Lempereurn, Frederic DeVroeyo, Christophe Laruellep, Vincent Segersq,
Thomas Ledentr, Francis Stammens, Stijn Lochyt, Kristoff Cornelisu, Antoine Guedesv, Philippe Debruynew,
Ruben Casado-Arroyox, Filip De Many, Nadia Debbasz, David Dechauxaa, Bertin Foading Deffoab and
Walter Desmetf

aCliniques Universitaires Saint-Luc, UCLouvain, Brussels, Belgium; bCHU Charleroi, Charleroi, Belgium; cHopital de Jolimont, Jolimont,
Belgium; dMiddelheim ZNA, Antwerpen, Belgium; eOLV Ziekenhuis Aalst, Aalst, Belgium; fGasthuisberg UZ Leuven, Leuven, Belgium;
gASZ Aalst, Aalst, Belgium; hZiekenhuis Oost-Limburg, Genk, Belgium; iCHU Brugman, Brussels, Belgium; jJessaziekenhuis, Hasselt,
Belgium; kUZ Gent, Gent, Belgium; lCHR Citadelle, Li�ege, Belgium; mAZ Sint-Jan, Bruges, Belgium; nCHU de Li�ege, Li�ege, Belgium;
oGHDC, Charleroi, Belgium; pSt-Luc Bouge, Bouge, Belgium; qUZ Antwerpen, Antwerpen, Belgium; rCHU Tivoli, Tivoli, Belgium; sAZ
Delta Roeselare, Roeselare, Belgium; tUZ Brussel, Brussels, Belgium; uMarie Middelares, Gent, Belgium; vCHU UcL Namur, Yvoir,
Belgium; wImelda Ziekenhuis, Bonheiden, Belgium; xErasme ULB, Brussels, Belgium; yCliniques de l’Europe St-Elisabeth, Brussels,
Belgium; zCHU St-Pierre, Brussels, Belgium; aaCHR Namur, Namur, Belgium; abClinique St-Jean, Brussels, Belgium

Background/Introduction: Transcatheter left atrial appendage occlusion (LAAO) is a valuable treatment for stroke prevention
related to atrial fibrillation. Since January 2017, LAAO is reimbursed in our country under strict rules on patient and centres
selection, with a quota of 300 procedures/year.
Purpose: The aim of the present study was to evaluate the safety and effectiveness of LAAO in Belgium.
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Methods: Patients undergoing LAAO in Belgium between January 2017 and December 2020 were included in a dedi-
cated database.
Results: Twenty-eight centres included 1291 patients (77± 9 years, 62% males, CHA2DS2-VASc 4.5±1.4, HASBLED 3.3±1.0)
undergoing LAAO using the Amulet (N¼ 859) or the Watchman (N¼ 432) prosthesis. The number of procedures exceeded the
quota of 300 in all but the first year. Device success was achieved in 98.1%. The rate of periprocedural complications decreased
from 6% in 2017 to 2.5% in 2020. Among patients successfully implanted with a complete follow-up (1814 patient-years, mean
duration 569 days), the actual annual stroke and the major bleeding rate were 1.7 and 2.5%, lower than the expected risk
(5.3–66% reduction and 4.3–41% reduction, respectively). Overall survival was 75±1% at 2-years follow-up with no difference
between the device-type. In multivariate analysis, none of the criteria for patient selection to undergo LAAO was a predictor of
stroke or death. The rate of patients under anticoagulant therapy was <10% at discharge and at follow-up. The outcome was
not different among patients treated in high (�10) from in low (<10) volume centres.
Conclusion(s): In Belgium, LAAO is safe and effective in stroke and major bleeding prevention without any anticoagulant given
after the procedure in more than 90% of cases.

Safety and effectiveness of the short (0–1h) high sensitive troponin
protocol in real-life practice

Lauranne Van Asschea, Bart Peetersb, Anne Vorlata, Koen Monsieursc, Hein Heidbuchela and Marc Claeysa

aDepartment of Cardiology, Antwerp University Hospital, Edegem, Belgium; bDepartment of Clinical Biology, Antwerp University
Hospital, Edegem, Belgium; cDepartment of Emergency Medicine, Antwerp University Hospital, Edegem, Belgium

Background/Introduction: Recent European Society of Cardiology (ESC) guidelines recommend the use of a short 0–1 h high
sensitive cardiac troponin (hs-cTn) algorithm in patients presenting with chest pain at the emergency department (ED). In our
hospital, this new short hs-cTnI protocol was implemented in 2019.
Purpose: The present observational study evaluates the safety and effectiveness of the new 0–1 h hs-cTnI protocol in compari-
son with the standard 0–3 h cTnI protocol for the diagnosis of acute myocardial infarction (AMI).
Methods: A total of 2� 100 consecutive chest pain patients presenting at the ED in November/December 2018 (standard 0–3 h
cTnI group) and in November/December 2020 (short 0–1 h hs-cTnI group) were enrolled. Decision-making was based upon vali-
dated assay-specific cut-off values.
Results: The baseline characteristics of both groups were well-balanced except for a higher proportion of early presenters
(<3 h) in the 0–3 h protocol group (56 vs. 41%). The final diagnosis of AMI was present in 24% of the 0–3 h group and in 20%
of the 0–1 h group (p-value 0.50). The effectiveness of both protocols is shown in Figure 1. The overall accuracy was 88% in the
0–3 h group vs. 94% in the 0–1 h group (p-value 0.14). The 0–1 h protocol was associated with a higher rate of early hospital
discharge (47 vs. 59% in the 0–3 and 0–1 h group, respectively, p-value 0.09) and with a shorter median length of stay for those
patients (median 316 vs. 289min, respectively, p-value 0.09). In addition, none of the early hospital discharge patients suffered
MACE (major adverse cardiac event) within one month.
Conclusion(s): Transition from standard to short hs-cTnI protocol was safe and was associated with a clear trend toward better
accuracy in detecting AMI and toward faster discharge.

Figure 1. Effectiveness of the standard 0-3h cTnI group versus short 0-1h hs-cTnI group (hs-cTnI level at 3 hours after presenta-
tion for the observation group included).
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�Does coronary lesion complexity and pre-procedural revascularization
affect 5-year outcomes in patients undergoing transcatheter aortic valve
implantation?

Lennert Mintena,b, Pauline Wisselsa, Keir McCutcheona, Johan Bennetta,b and Christophe Duboisa,b

aDepartment of Cardiovascular Sciences, Katholieke Universiteit Leuven, Leuven, Belgium; bDepartment of Cardiovascular Medicine,
University Hospitals Leuven (UZ Leuven), Leuven, Belgium

Background/Introduction: Aortic valve stenosis (AS) and coronary artery disease (CAD) frequently coincide and in part share
risk factors and pathogenesis. However, the indication for revascularization in these patients remains controversial.
Purpose: To investigate whether the presence of CAD, its complexity, and treatment with percutaneous coronary intervention
(PCI) are associated with adverse clinical outcomes 5 years after transcatheter aortic valve implantation (TAVI).
Methods: Six hundred patients undergoing TAVI were included in a prospective registry between 2008 and 2021. Baseline
SYNTAX score (SS) was calculated and patients were categorized according to low (1-median SS), intermediate (median SS-22),
or high SS (>22). Whenever applicable, a residual SYNTAX score (rSS) was calculated after PCI.
Results: At five years, the presence of CAD was associated with a significantly worse survival (no CAD: 78%, CAD: 70%, HR:
1.415, p¼ 0.029) after TAVI (Figure 1). CAD complexity was associated with a significantly worse 5-year survival [no CAD: 78%
(n¼ 284), low SS (1–15, n¼ 149): 72%, intermediate SS (16–22, n¼ 67): 70%, high SS (>22, n¼ 100): 67%, p¼ 0.028] (Figure 2)
and significantly worse survival free from cardiovascular (CV) death (no CAD: 91%, low SS: 90%, intermediate SS: 84%, high SS:
83%, p¼ 0.021) (Figure 3). Pre-TAVI PCI in patients with an intermediate to high SS did not have an effect on survival (SS �16
þ PCI: 65%, SS �16 without PCI: 71%, p¼ 0.334) or CV survival (SS �16 þ PCI: 84%, SS �16 without PCI: 82%, p¼ 0.712)
(Figure 4).
Conclusion(s): The presence of CAD and its anatomical complexity in patients undergoing TAVI are associated with significantly
worse long-term outcomes without a clear positive effect of PCI. Hence, pre-procedural revascularization should probably be
restricted to critical and simple lesions in proximal large vessels directly impacting procedural risk during TAVI.

ACTA CARDIOLOGICA 37



The ASZ-TEER Registry: report on first consecutive cases of percutaneous
tricuspid valve edge-to-edge repair in a Belgian Heart Valve Center

Liesbeth Rosseel, Hadewich Hermans and Michael Rosseel

ASZ, Aalst, Belgium

Background/Introduction: Severe tricuspid valve regurgitation (TR) is prevalent and associated with high morbidity and mor-
tality. Transcatheter tricuspid valve edge-to-edge repair (TTVR) is a promising novel percutaneous treatment option.
Purpose: To evaluate the safety and outcome in patients undergoing TTVR with the set-up of a novel tricuspid program within
a Belgian Heart Valve Center.
Methods: The ASZ-TEER Registry is a prospective single-centre registry of consecutive TTVR cases.
Results: Six patients (mean age 80.3 ±4.9 years) with severe TR at high surgical risk (mean EURO-II-score 5.5 ± 2.6%) were
treated with a transcatheter edge-to-edge repair technique. The first case was performed in 2019, and the remaining five cases
in 2021. All patients had heart failure due to� severe functional TR with previous heart failure hospitalizations in four of six
cases. All cases were performed in general anaesthesia under transoesophageal guidance. Acute device success (successful
implantation of at least 1 device with no mortality or conversion to surgery) was achieved in all patients with immediate TR
grade reduction to�moderate in all patients. There were no other in-hospital complications. At 30-day follow-up, all patients
improved NYHA Classification to �2, and a sustained reduction of TR�mild was seen in five patients. One patient, with sub-
optimal TR reduction to grade 3/5 at 30-days, developed acute kidney injury within the first 30 days post-procedure. After a
total mean follow-up of 105 days (IQR31–174), there were no events of death, stroke, or major bleeding with no need for re-
intervention.
Conclusion(s): This single centre experience demonstrates high procedural success with good reduction of TR and good clinical
improvement. The set-up of a specific tricuspid valve team is required to deliver high-quality care to this specific subset
of patients.

Case report: a successful percutaneous retrieval of an Amplatzer amulet
device embolized in the mitral valve apparatus during a left appendage
closure procedure

Raphael Soetensa, Fabian Demeureb, Stephanie Seldrumb, Micha€el Dupontb and Antoine Gu�ed�esb

aCliniques Universitaires Saint Luc, Brussels, Belgium; bCHU UCL Namur, Brussels, Belgium
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Background/Introduction:
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Purpose: In this paper, we want to expose a clinical case of device embolization (DE) in the mitral apparatus during
a percutaneous left auricular appendage closure treated by a successful percutaneous retrieval.
Methods: A 68years old man with a history of persistent atrial fibrillation and recurrent episodes of cardioembolic stroke under
anticoagulation was sent to our clinic for left atrial appendage closure. A cardiac computed tomography revealed a windsock
shape appendage with a total volume of 226cc. The ostium was 26� 32mm.
Results: An Amplatzer amulet occluder of 31mm was chosen for this procedure. The implantation was realized following the
manufacturer’s standard guidelines and recommendations, after verification of the 5 criteria and after having performed a tug
test. After 2min, the device spontaneously dislodged from the appendage and embolized into the left ventricular cavity in the
mitral apparatus, causing hemodynamic instability. The device was dislodged from the mitral apparatus with a retrieval forceps
(Cook) passed through the transseptal sheath, and carefully dragged in the left atrium with the lobe in the first position to
avoid any damage to the valve. A second sheath (Amplatzer Amulet 14F) was introduced through transseptal access, allowing
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the operator to use a guiding EBU 6F to get around the device, to capture it at the level of the end screw pin with an N
SNARE EV3, and to drag it into the sheath for extraction. The left appendage was then successfully occluded with a 34mm
diameter occluder. The TTE at 24 h, 1, and 6 months confirmed a good device position, and no complications on the
mitral apparatus.
Conclusion(s): With adequate retrieval tools, accurate knowledge, and sufficient experience, percutaneous retrieval of embol-
ized LAA occluders devices can be performed successfully.

Right atrial pacing as predictor for permanent pacemaker implantation after
TAVI implantation

Ulas H€oke, Jonathan Halim, Jan van der Heyden and Ian Buysschaert

AZ Sint-Jan, Bruges, Belgium

Background/Introduction: The persistent growth in transcatheter aortic valve implantation(TAVI) calls for optimized early dis-
charge programs to handle the increasing patient load. While procedural safety improved over the years, acquired conduction
abnormalities and necessitating prolonged rhythm monitoring and permanent pacemaker(PPM) implantation have remained
high, up to 33.7% for some TAVI platforms.
Purpose: En passant rapid atrial pacing (RAP) immediately following TAVI has recently been reported to be a valuable tool in
PPM risk-stratification. We report here our single centre standard-of-care experience.
Methods: All TAVI candidates with no pre-existing pacemaker and in sinus rhythm received RAP before and after TAVI, using a
pacing protocol from 80 to 120/min was applied to detect Wenckebach atrioventricular block (WB).
Results: Out of a total of 75 consecutive patients(from January till October 2021) receiving TAVI. In 42 patients, pre-or post-
TAVI-implantation RAP could be performed. Nine patients(21%) had baseline AV block grade I, six patients (13%) had right bun-
dle branch block and five patients (12%) had left bundle branch block. Before the TAVI procedure, 12 patients (29%) had pre-
existing or baseline WB at RAP. Presence of baseline-WB was associated with PPM implantation (OR 6.43 [CI: 1.23–33.65],
p< 0.028). Immediately after TAVI-procedure, WB was present in nine patients (24%) without total AV-block. Most importantly,
the absence of WB at RAP immediately post-TAVI was observed in 29 patients (76%) and had a negative predictive value of
97%, with a strong association with no-PPM necessity (OR 14.00 [CI: 1.23–158.84], p¼ 0.033).
Conclusion(s): RAP appears to be a powerful risk-stratification tool for PPM necessity after TAVI. Pre-implantation WB identified
patients at high risk for PPM, whereas the absence of post-implantation WB identified patients at low or no risk for PPM. TAVI-
operators might consider using this safe and simple technique in their regular practice.

Mapping the recovery of cardiac services during the second year of COVID-
19 pandemic in Iraq

Zainab Dakhila,b

aIbn Al-Bitar Cardiac Centre, Baghdad, Iraq; bAl-Kindy College of Medicine, Baghdad, Iraq

Background/Introduction: Earlier studies reported how significantly COVID-19 impacted the cardiology services globally. Many
countries are surfing subsequent waves of COVID-19, yet, there is no global data in general nor from Iraq in particular regarding
the extent of return of cardiac services to normal during the second year of the pandemic.
Purpose: To investigate the rate of change in cardiac services during the second year of the pandemic in Iraq.
Methods: A 23- item online survey was sent via social media to healthcare professionals who were involved in providing car-
diac services. The survey focused on the rate of changes in non-invasive and invasive cardiac services in 2021 compared with
2020 and the type of PPE currently used by participants. It also assessed the academic achievements of respondents during the
pandemic compared to the pre-pandemic era.
Results: Thirty-two healthcare professionals responded, 15.6% were women, 15.6% work in COVID-19 designated hospitals,
81.3% were interventional cardiologists, 9.4% were clinical cardiologists and 9.3% were pharmacists. Respondents were FITs in
54.3%. Transthoracic echocardiography and hospital admissions were the most reported cardiac services returning to the pre-
pandemic rate of 25 and 18.8%, respectively. Telemedicine is used by 56.3% in outpatient consultations. Vaccine received by
93.8%, most commonly used PPE was a surgical mask (71.88%). Compared to pre-pandemic, no change in the number of aca-
demic publications was recorded in 37.5% while 46.9% reported a decline in their contribution to conferences during a pan-
demic, and 12.5% published COVID-19 related research.
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Conclusion(s): During the second year of the pandemic there is an increase in most cardiac services in Iraq, especially in the
non-invasive services which can be due to the increase in the number of vaccinated healthcare providers which enhanced the
flow of cardiac services and procedures during the second year of pandemic.

OTHER

A word of caution on the pulse wave velocity calculated using the reflected
wave transit time of a suprasystolic inflated brachial cuff

Alessandro Scaliaa,b, Chadi Ghafaria,b and St�ephane Carliera,b

aCHU Ambroise Par�e, Mons, Belgium; bUniversit�e de Mons, Mons, Belgium
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Background/Introduction: Pulse wave velocity (PWV) is an independent cardiovascular risk factor but we lack accurate estima-
tions easily implemented in a clinical setting. Measurement of the time interval between the early and late systolic peaks
recorded with an arm cuff inflated at a suprasystolic pressure has been proposed to this end: the reflected wave transit
time (RWTT).
Purpose: We sought to invasively validate during cardiac catheterization this proposed non-invasive PWVRWTT.
Methods: After coronary angiography, 38 patients were enrolled. An invasive reference PWVINV was computed from the transit
time between the feet of (i) the aortic blood pressure (BP) recorded with a well-flushed fluid-filled catheter left just above the
aortic valve and (ii) the pressure of the cuff inflated around the right calf. The distance used was the sum of the Jugulum-
Symphisis distance (JS) þ symphysis-calf. Simultaneously, the cuff of an oscillometry monitor was inflated at suprasystolic BP
around the left arm. Two RWTT were computed, peak-to-peak between the anterograde and reflected waves, and foot-to-foot
(see Figure 1). As described, the travelled distance used for PWV calculation was 2xJS. All invasive and non-invasive pressure
curves and ECG were digitized at 1000Hz for offline processing.
Results: Patients’ mean age was 62±9 years with 68% men, 73% hypertension, 34% diabetes mellitus, and 82% dyslipidaemia.
Mean reference PWVINV was 8.7±1.6, PWVRWTfoot 5.0 ± 1.1 and PWVRWTpeak 5.7 ± 1.2 m/s. RWT peak-peak and foot-foot were
highly correlated to each other (R2 ¼ 0.81) but not with PWVINV (R2 0.033 and 0.007, p¼ns). There was a significant bias with
PWVINV of 3.7 ± 1.9 and 3.0 ±1.8 m/s, respectively for PWVRWTfoot and PWVRWTpeak.
Conclusion(s): Estimating PWV non-invasively is clinically attractive, but any simplified approach needs to hold accurate esti-
mates against a straightforward invasively measured reference PWV. The RWTT method appears to miss this goal. The challenge
might well precise assessment of the reflection site, supposed to be aorto-iliac bifurcation.

Figure 1. Bland-Altman chart comparing the invasive PWV (PWV INV) and the PWV derived from reflected wave transit time
(RWTT) foot (left) or RWTT peak (right). Below, a representation of a blood pressure recording and the identification of the RWTT.
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Long-term evolution of NT-proBNP-levels and exercise capacity in 132 left
ventricular assist device recipients

Charlotte Van Edoma, Steven Jacobsa,b and Bart Meynsa,b

aUniversity of Leuven, Leuven, Belgium; bUniversity Hospitals Leuven, Leuven, Belgium

Background/Introduction: Little is known about the long-term evolution of NT-proBNP-levels in LVAD-recipients. Besides this,
the potential correlation of NT-proBNP with exercise capacity in the long term after LVAD-implantation has not been previ-
ously studied.
Purpose: How do NT-proBNP-levels and exercise capacity evolute over time and how do both correlate in LVAD-sup-
ported patients?
Methods: We retrospectively analysed 132 single centre LVAD recipient records (HeartMate II/III; HeartWare; between March
2007 and January 2018; mean follow-up of 559 days). Blood samples, six-minute walking test, and maximal cardio-pulmonary
exercise test were performed in a standardized way.
Results: Pre-LVAD NT-proBNP-levels were increased (9735.8 ± 1071.7 ng/L) and dropped significantly after implantation [14 days:
4359.5±545.2 ng/L (p< 0.0001), 6 months: 1485.1±139.2 ng/L (p< 0.0001)]. Afterwards a steady state was reached during fol-
low-up (after one year: 1592.0±213.9 ng/L, after five years: 1678.8 ±311.4 ng/L). Submaximal exercise capacity significantly
improved post-operatively [%6MWT 50±16% (0–3 months); 61 ±18% (3–6 months (p< 0.001)], with a steady state afterwards
[66±15% (6–12 months, p¼ 0.08); 64± 18%, p¼ 0.70 later on]. We found a gradual increment of %VO2max post-operatively
[44±10% (0–3 months); 49± 13% (3–6 months); 52 ±14% (6–12 months); 53± 12% (after 12 months)] with a significant
improvement between 0 and 3 months vs. after the first year on LVAD. Furthermore, we showed a significant correlation
between NT-proBNP-levels and results at both the six-minute walking test (correlation coefficient: �0.31, p< 0.0001) and cardio-
pulmonary exercise testing (correlation coefficient: �0.28, p< 0.0001).
Conclusion(s): We showed that submaximal (six-minute walking test) and maximal exercise capacity (cardiopulmonary exercise
testing) improve after LVAD implantation and demonstrated an inverse correlation of both tests with NT-proBNP-levels.

Intra-hospital prevalence of atrial fibrillation and consequences on intra-
hospital death in elderly patients: a single centre study over one year

Christophe de Terwangnea, Antonio Sorgenteb, Antoine de Meestera, Caroline Lepi�ecea, Damien Badota

and Pierre Hanotiera

aGroupe Jolimont, La louvi�ere, Belgium; bEpiCURA, Hornu, Belgium

Background/Introduction: Atrial fibrillation (AF) affects 7.3–13.7% of community-dwelling patients aged 80 years or older. AF
is related to a wide panel of complications among which an augmented risk of mortality, hospitalization, stroke, and heart fail-
ure as well as cognitive decline. Intra-hospital prevalence and impact of those complications are not well-described in
the elderly.
Purpose: This study aims to analyse the prevalence of AF among patients older than 74 years and its association with intra-
hospital death.
Methods: Anonymized medical data from 7653 hospitalization stays of patients 75 years and older between 01/01/2019 to 31/
12/2019 were extracted from the central ‘minimal medical summary’ from Jolimont Hospital. To consolidate data, variables
were also extracted from the medical history from medical files.
Results: Among 7670 hospital stays of patients 75 years and older, 671 (8.7%) deaths were recorded among which 324 (48%)
had atrial fibrillation. AF was recorded in a total of 2492 (38%) hospital stays among which 324 (324/2492, 11%) deaths were
recorded. Among studied variables, Age, Atrial Fibrillation, Hypertension, Oncologic diagnosis, and heart failure were strongly
associated with mortality (p< 0.001). After adjusting for age and heart failure, AF remained significantly associated with in-hos-
pital death (p¼ 0.017, OR 1.23).
Conclusion(s): This pilot study reports a very high prevalence of AF at 38.35%. Near half (48%) of the recorded deaths were
concomitantly recorded with atrial fibrillation whereas the mortality rate during hospital stay among patients with atrial fibrilla-
tion was 11.01%. The difference between the mortality rate of hospitalized patients with AF and without AF (11.01 vs. 7.34,
p< 0.0001) was highly significant. AF was significantly related to in-hospital mortality even after adjusting for HF and age.
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#Heparin dosing in cardiogenic shock patients supported by short-term
percutaneous microaxial left ventricular assist devices: less might be more

Christophe Vandenbrielea,b, Lisa Dannenbergc, Ren�e M’Pembelec, Daniel Metzenc, Saif Zakoc,
Denis Ignatovc, Ragnar Huhnc, Tim Balthazara, Tom Adriaenssensa, Thomas Vanasschea, Bart Meynsa,
Vasileios Panoulasb, Maria Monteagudo-Velab, Deepa Arachchillageb, Stefan Janssensa, Clemens Schererc,
Martin Orbanc, Tobias Petzoldc, Patrick Hornc, Christian Jungc, Tobias Zeusc, Susanna Priceb,
Ralf Westenfeldc, Malte Kelmc and Amin Polzinc

aUZ Leuven, Leuven, Belgium; bRoyal Brompton and Harefield NHS Foundation Trust, London, UK; cUniversity Hospital Duesseldorf,
Duesseldorf, Germany

Background/Introduction: ImpellaTM is increasingly used in cardiogenic shock (CS). However, both thromboembolic and bleed-
ing events are frequent during pMCS and the optimal anticoagulation strategy remains underexplored.
Purpose: This study compares centres aiming at therapeutic range aPTT UFH anticoagulation strategies in ImpellaTM-supported
CS patients to a centre with an intermediate-range aPTT anticoagulation strategy.
Methods: This hypothesis-generating multi-centre cohort study investigated 170 matched patients with left-ImpellaTM support.
We (A) compared bleeding/thrombotic events in two centres aiming at therapeutic range activated partial thromboplastin time
(aPTT 60–80s) and (B) compared bleeding/thrombotic events of these centres with one centre aiming at intermediate range
aPTT (aPTT 40–60s).
Results: After propensity score matching, there were no differences in patients characteristics. In centres aiming at therapeutic
aPTT-ranges, major bleeding was significantly higher in patients that achieved aPTT �60s within 48h of left-ImpellaTM support
vs. patients that did not [aPTT �60s: 22 (37.3%) vs. aPTT< 60s 14 (23.7%); Hazard ratio [HR], 0.06 (95%) CI, 0.01–0.45; p¼ 0.006].
Major cardiovascular and cerebrovascular adverse events (MACCE) did not differ between both groups. Centres aiming at a
therapeutic range aPTT-strategy showed higher major bleeding rates [therapeutic range: 8 (47.1%) vs. centres aiming at an
intermediate range strategy: 1 (5.9%); Hazard ratio [HR], 0.06 (95%) CI, 0.01–0.45; p¼ 0.006]. MACCE were lower in the inter-
mediate range aPTT group as well [MACCE - therapeutic range 12 (70.6%) vs. intermediate range 5 (29.4%) HR, 0.32 (95%) CI,
0.11–0.92; p¼ 0.034].
Conclusion(s): This multi-centre, propensity-matched pilot analysis showed that lowering the UHF-targets to intermediate levels
in left-ImpellaTM supported CS patients seems to be a safe and promising strategy for reducing major bleeds without
increasing MACCE. These findings need to be validated in larger, randomized clinical trials.

#Heart failure hospitalization in adult patients with congenital heart disease:
risk factors for repeated admissions

Heleen Scherrenberga, Pieter De Meestera, Els Troosta, B�eatrice Santensa, Philip Moonsb, Werner Budtsa

and Alexander Van De Bruaenea

aDepartment of Cardiovascular Sciences, KU Leuven, Leuven, Belgium; bDepartment of Public Health and Primary Care, KU Leuven,
Leuven, Belgium

Background/Introduction: Heart failure hospitalizations in adult patients with congenital heart disease (ACHD) are increasing
and associated with higher healthcare-related costs.
Purpose: We aimed to evaluate factors that are associated with repeated ACHD heart failure (ACHD-HF) hospitalizations and
whether ACHD-HF hospitalizations are related to adverse outcomes.
Methods: Out of 3995 patients under active follow-up in our institution (last visit >2010), 256 patients (mean age 49.5 ±16.7
years) had ACHD-HF and were included in the study. Medical records were reviewed, including heart failure hospitalization
before and after study inclusion. A combined endpoint of death, ventricular assist device, and transplantation was defined.
Results: Overall, 136 ACHD-HF patients (53%) had a prior heart failure hospitalization. Over a mean follow-up of 2.5 ± 2.3 years,
44 patients (17%) had repeated heart failure hospitalizations. Of these, 31 patients (12%) had 1; nine patients (4%) 2 and four
patients (2%) 3 repeated heart failure hospitalizations. Patients with repeated heart failure hospitalizations had higher NYHA
class (p¼ 0.031), were more likely to have end-organ dysfunction (p¼ 0.025), and were more likely to have a prior heart failure
hospitalization (p< 0.001). In multivariable Cox regression analysis, only end-organ dysfunction (HR 2.431, 95%CI 1.516–43.896,
p< 0.001) was related to repeated hospitalization. Seventy patients (27%) reached the combined endpoint of death, VAD, or
transplantation (event rate 11% per year). Repeated heart failure hospitalizations were not related to the combined endpoint in
Cox regression analysis.
Conclusion(s): Heart failure hospitalizations are frequent in ACHD-HF. End-organ dysfunction appears to be a strong determin-
ant of repeated heart failure hospitalizations. Event-rate is high in patients with ACHD-HF, but repeated heart failure hospitaliza-
tions were not related to the outcome in this short-term follow-up study.
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KCNMA1-related pathology—expanding the clinical phenotype of a rare
channelopathy

Jotte Rodrigues Bentoa, Candice Febenb, Marlies Kempersc, Maartje Van Rijc,d, Mallory Woiskid, Koenraad
Devriendte, Luc De Cattef, Marcella Baldewijnsf, Josephina Meestera, Aline Verstraetena, Willy Hendsong

and Bart Loeysa,c

aCentre of Medical Genetics, Antwerp University Hospital/University of Antwerp, Antwerp, Belgium; bDivision of Human Genetics,
National Health Laboratory Service, The School of Pathology, University of the Witwatersrand, Witwatersrand, South Africa;
cDepartment of Human Genetics, Radboud University Medical Center, Nijmegen, Netherlands; dDepartment of Gynaecology and
Obstetrics, Radboud University Medical Center, Nijmegen, Netherlands; eDepartment of Human Genetics, Catholic University of
Leuven, Leuven, Belgium; fDepartment of Gynaecology and Obstetrics, Catholic University of Leuven, Leuven, Belgium; gDepartment
of Paediatrics, Rahima Moosa Mother and Child Hospital, The University of the Witwatersrand, Witwatersrand, South Africa

Background/Introduction: KCNMA1 mutations have recently been associated with a wide range of dysmorphological, gastro-
intestinal, cardiovascular, and neurological manifestations.
Purpose: In two cases presenting with diverse phenotypical manifestations that did not fit into well-known clinical entities, we
searched for a plausible genetic cause.
Methods: Whole exome sequencing was performed to identify the underlying pathogenic mutation.
Results: In an 8-year-old boy presenting with severe aortic dilatation, facial dysmorphism, and overgrowth at birth a de novo
p.Gly375Arg KCNMA1 mutation was identified which has been reported previously in association with gingival hypertrophy, aor-
tic dilatation, and developmental delay. Additionally, in a 30-week-old foetus with severe growth retardation and duodenal atre-
sia a de novo p.Pro805Leu KCNMA1 mutation was identified. The latter has also been reported before in a boy with severe
neurological manifestations, including speech delay, developmental delay, and cerebellar dysfunction.
Conclusion(s): The current report presents the first antenatal presentation of a pathogenic KCNMA1mutation and confirms the
specific association of the p.Gly375Arg variant with early-onset aortic root dilatation, gingival hypertrophy, and neonatal over-
growth. Further research will be necessary to understand the observed clinical variability and to better understand KCNMA1-
related pathology.

Association between ECG changes and prognosis in subarachnoid
haemorrhage

Manu Rabaey, Kirsten Colpaert, Eric Hoste and Hannah Schaubroeck

Ghent University Hospital, Ghent, Belgium

Background/Introduction: Cardiac complications are frequently seen in patients with subarachnoid haemorrhage (SAH).
Previous studies that examined the relation between electrocardiographic and echocardiographic changes in SAH patients and
prognosis were conflicting.
Purpose: We evaluated the association between ECG changes at admission and patient outcomes (ICU length-of-stay; in-hos-
pital mortality) in SAH patients and explored the use of echocardiography.
Methods: Patients with aneurysmal SAH admitted to ICU, Ghent University Hospital, between 01/06/2017 and 31/12/2020, were
enrolled. We reviewed ECG at admission for ST/T and QTc changes and echocardiography (TTE) for left ventricular function
(LVF). Univariate regression analysis or Chi-square testing was used wherever applicable.
Results: Of 150 SAH patients, five had no ECG at admission and were excluded, 74 patients had a normal ECG (group 1), 71
patients had ECG changes (group 2): prolonged QTc (66%), ST-T changes (12%) or both (21%). Age, sex, smoking history, and
known cardiovascular disease did not differ between groups. Arterial hypertension was more prevalent in group 2 (p¼ 0.033).
Seven patients underwent a TTE in group 1 (9%) vs. 18 in group 2 (25%). Ten TTE’s showed reduced LVF (group 1: 0%, group
2: 55%). ICU length-of-stay was lower in group 1 compared to group 2 (7.7 vs. 12.2 days, p¼ 0.003). In-hospital mortality was
lower in group 1 (6.7 vs. 20.0%, p¼ 0.021). Reduced LVF was not associated with mortality.
Conclusion(s): ECG changes at admission in SAH patients are associated with a worse prognosis. Echocardiography was per-
formed in only 25% of patients with ECG changes. In SAH patients with an abnormal ECG, reduced LVF was present in more
than 50%. Further research to clarify the prognostic role of echocardiography in SAH patients is warranted.
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Value of 18F-FDG PET/CT for prognostic assessment in patients with
infective endocarditis

Martijn Rogiersa, Sander Jentjensb, Ipek Gulerc, Abdul Shakoord and Marie-Christine Herregodsa

aDepartment of Cardiology, University Hospitals Leuven, Leuven, Belgium; bDepartment of Nuclear Medicine, University Hospitals
Leuven, Leuven, Belgium; cLeuven Biostatistics and Statistical Bioinformatics Centre (L-BioStat), KU Leuven, Leuven, Belgium;
dDepartment of Internal Medicine, Cardiology, University Hospital Oldenburg, Oldenburg, Germany

Background/Introduction: 18F-FDG PET/CT is a valuable diagnostic tool in infective endocarditis (IE). However, the prognostic
value is unclear.
Purpose: This study aims to evaluate the prognostic performance of 18F-FDG PET/CT in native valve endocarditis (NVE) and
prosthetic valve endocarditis (PVE).
Methods: We retrospectively included 76 patients treated for definite IE (NVE and PVE) that underwent 18F-FDG PET/CT between
January 2016 and December 2018. Clinical, echocardiographic, and 18F-FDG PET/CT (pathologic valvular 18F-FDG uptake, extracar-
diac complications) data were collected. The primary endpoint was defined as mortality or recurrence of IE at a one-year follow-up.
Results: Pathologic valvular 18F-FDG uptake was detected in 32 of 57 (56.1%) patients, 30% (9/30) in the NVE and 85.2% (23/
27) in the PVE group. Atrial fibrillation (OR 3.90, 95% CI ¼1.14–16.3), prior anticoagulation therapy (OR 6.37, 95% CI
¼1.89–26.7), large vegetation (�10mm) (OR 4.05, 95% CI ¼1.14–16.1), perivalvular complications (OR 7.22, 95% CI
¼1.68–55.1) and abscess (OR 10.9, 95% CI ¼1.84–283) were associated with positive PET/CT. Extracardiac complications were
found in 27 of 76 (35.5%) patients, 42.9% (18/42) in the NVE and 26.5% (9/34) in the PVE group. Pathological valvular tracer
uptake (HR 1.20, 95% CI ¼0.43–3.37) or extracardiac complications (HR 0.58, 95% CI ¼0.21–1.62) were not associated with
occurrence of the primary endpoint.
Conclusion(s): Our study could not demonstrate a prognostic value of 18F-FDG PET/CT in IE, but confirms the high diagnostic
performance, especially in prosthetic valve endocarditis. This may compromise the prognostic significance by accelerated opti-
mal treatment because of earlier diagnostic certainty.

Impact of pulmonary vascular resistance lower than 3 wood units in
characterizing pulmonary hypertension

Matteo Verdea, Ana Roussouli�eresb, C�eline Dewachterb, Claudia Barattob and Jean-Luc Vachi�eryb

aUniversit�e Libre de Bruxelles, Brussels, Belgium; bDepartment of Cardiology, Erasmus Hospital, Brussels, Belgium

Background/Introduction: The definition of pulmonary hypertension (PH) has recently been revised by lowering the mean pul-
monary artery pressure (mPAP)> 20mmHg from 25mmHg, associated with a pulmonary vascular resistance (PVR) value �3
wood unit (WU) (Simonneau et al., 2019). However, more recent data suggest that a PVR �2.2 WU is associated with increased
mortality (Maron et al., 2020).
Purpose: Our aim is to describe the clinical, hemodynamic (invasive and non-invasive) and functional characteristics of patients
with PVR �3 WU and to assess the impact of a decrease in PVR to 2.2 WU in this population.
Methods: This is a retrospective chart-based study of patients with a PVR �3 WU measured at right heart catheterization
(RHC). The impact of RHC and non-invasive tests were analyzed by dichotomizing the population into two subgroups with a
PVR threshold set at 2.2 UW.
Results: A total of 97 patients had a PVR �3WU and were distributed as follows: 64 (66%) with PVR <2.2 WU and 33 (34%)
with PVR �2.2 UW. Forty-one patients (42.3%) had a PAPm >20mmHg. Sixteen patients (16.5%) with PAPm �20mmHg and
PAWP <15mmHg were unclassifiable and did not reach the 3 WU of PVR required for pre-capillary forms according to the new
definition. In the PVR �2.2 WU group, patients were older (p¼ 0.036) and there were more heart failure (HF) patients
(p¼ 0.044) than in the PVR <2.2 WU group.
Conclusion(s): Our analysis suggests that the new definition of PH identifies more patients. A decrease of the PVR threshold to
2.2 WU appears to identify more patients with HF than individuals with pulmonary vascular disease.

Prevalence of hyperventilation in patients with reflex syncope following
tilt training

Miek Hornikx, Peter Haemers, Tomas Robyns, Christophe Garweg, Joris Ector and Rik Willems

UZ Leuven, Leuven, Belgium
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Background/Introduction: Treatment for reflex syncope (RS) preferably consists of education, lifestyle modification, physical
counterpressure manoeuvres, and tilt training. Patients currently referred for tilt training in our University Hospital often present
with stress-related symptoms and hyperventilation (HV). These might compromise tilt training response and might require a
separate treatment approach.
Purpose: To determine the prevalence of objectively diagnosed HV in patients with RS and to describe the effect of HV on tilt
training outcomes.
Methods: Between July 2014 and March 2021, 172 patients with a positive diagnostic tilt test, were referred for tilt training.
Supervised tilt training was provided once a week and patients were instructed to perform 2 home sessions on a weekly base.
When HV was suspected, patients were referred for an HVPT, whereafter they were categorized into three groups: (1) patients
with a suspicion of HV and a positive HVPT (HVobj), (2) patients with a suspicion of HV and a negative HVPT (HVsubj), and (3)
patients without suspicion of HV (No-HV).
Results: HV was suspected in 43 patients (25%) with RS. In 29 (67%) of these patients, HV was diagnosed using an HVPT. The
suspicion of HV was significantly higher in female patients (HVobj: 83% vs. HVsubj: 100% vs. No-HV: 67%; p¼ 0.009). The dur-
ation of the first tilt training was significantly lower in patients in whom HV was suspected (HVobj: 21 [14–37] vs. HVsubj: 28
[10–39] vs. No-HV: 36 [18–45] min; p¼ 0.031) (Figure 1).
Conclusion(s): Hyperventilation is not uncommon in patients with RS. A more comprehensive treatment approach might be
necessary for these patients including not only tilt training but also breathing advice and rehabilitation. Further prospective
research is necessary to confirm these findings.

Tilt training as treatment for reflex syncope: still standing strong!?

Miek Hornikx, Peter Haemers, Tomas Robyns, Christophe Garweg, Joris Ector and Rik Willems

UZ Leuven, Leuven, Belgium

Background/Introduction: Reflex syncope (RS) is the most common non-traumatic cause of transient loss of consciousness.
Despite RS being a benign condition, the impact on the quality of life of patients is significant. European guidelines recom-
mend education (class I), lifestyle modification (class I), and physical counter-pressure manoeuvres (class IIa) as the most import-
ant treatment components in patients with RS. Tilt training may be recommended in RS, but evidence on this topic is scarce
and outdated.
Purpose: We wanted to re-evaluate the effectiveness of tilt training in patients with RS by describing both the occurrence of
the first negative tilt training, the adherence to the tilt training program, and (pre-) syncope recurrence after 1 year of tilt train-
ing completion in a recent cohort of patients.
Methods: Between July 2014 and March 2021, 172 patients (27 [17–48] years; 73% female) with a positive diagnostic tilt test,
were referred for tilt training. Supervised tilt training was provided once a week and patients were instructed to perform 2
home sessions on a weekly base. Criteria for tilt training completion are depicted in Figure 1.
Results: Demographic characteristics of the study population are presented in Figure 2. The most frequent types of RS were
type III (39%) and type I (37%) (Figure 3). The first negative tilt training was reached after a median of 1 [0–2] sessions. One
hundred six (62%) patients completed the tilt training program and 33% dropped out. The remaining 5% did not follow the
standard tilt program. One year after tilt training completion, none of the patients needed to restart because of syncope.
Recurrence of pre-syncope was present in 19% of patients.
Conclusion(s): In the current era, tilt training still works in patients with RS. Motivation is essential for tilt training completion
and prevention of (pre-) syncope recurrence.
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Role of NT proBNP in the characterization of pulmonary vascular diseases:
pre vs. post-capillary pulmonary hypertension

Widad Khadir, Celine Dewachter, Claudia Baratto, Ana Roussoulieres and Jean-Luc Vachiery

Department of Cardiology, Erasme Hospital, Universit�e Libre de Bruxelles, Brussels, Belgium

Background/Introduction: NT-proBNP is a prognostic marker of pulmonary hypertension (PH) irrespective of its cause, which
response to increased left or right ventricular filling pressures. However, the clinical determinants of NT-proBNP are incom-
pletely understood in PH due to left heart disease (PH-LHD). In addition, confounding factors, such as atrial fibrillation (AF) and
left ventricular dysfunction may increase NT-proBNP independently of the presence of PH.
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Purpose: Our objective was to analyse the clinical and haemodynamic determinants associated with NT-proBNP levels in PH-
LHD compared with Pulmonary Arterial Hypertension (PAH), with a specific focus on the role of pulmonary capillary wedge
pressure (PCWP) in NT-proBNP release in PH-LHD.
Methods: Patients with either PAH or PH-LHD were included in this monocentric retrospective study. Data were collected at
the time of PH diagnosis and included anthropometric, clinical, functional, biological, echocardiographic, and hemo-
dynamic variables.
Results: Compared with PAH, patients with PH-LHD had a different profile which included a higher rate of AF (37.7 vs. 79.3%,
p< 0.001) and a higher burden of cardiovascular risk factors. At time of diagnosis, NT-proBNP was higher in PH-LHD compared
with PAH (median 1267 vs. 288.5 pg/mL, p< 0.001). On multivariate analysis, NT-proBNP was associated with left atrial dilatation
and decreased LVEF. An association between NT-proBNP and PCWP was found in PH-LHD (CI 1.7–231.06, p¼ 0.047).
Conclusion(s): Our study suggests that an elevated PCWP and an enlarged size of the left atrium are determinants of NT-
proBNP increase in PH-LHD, but not in PAH. This can be explained, at least in part, by the presence of AF in patients with LHD.

CARPREG (cardiac disease in pregnancy) score to predict mortality in
pregnant women with heart disease

Yassine Ettagmoutia, Hatim Zahidia, Smail Elyoussoufib and Rachida Habbala

aCardiology Department, CHU Ibn Rochd, Casablanca, Morocco; bIntensive Care Department, CHU Ibn Rochd, Casablanca, Morocco

Background/Introduction: The association of pregnancy with maternal heart disease is a high-risk situation that can comprom-
ise the maternal and foetal prognosis. CARPREG is a score used by clinicians to evaluate the risk of pregnancy. This scoring

Figure 2. Correlation between the NT-proBNP level, the LVEF, and the volume of the LA in the PH-LDH patients.

Figure 1. Correlation between the NT-proBNP level, the LVEF, and the volume of the LA in the general population.
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system is based on simple information that could be obtained from a detailed history of the patient, a physical examination,
and echocardiography.
Purpose: Assessing cardiovascular complications in cardiac parturients and comparing them with complications predicted by
the carpreg score.
Methods: This is a single-centre retrospective study spread over a period of 6 years, from 1 January 2015 to 31 November 2020,
and covering cardiac parturients hospitalized in the obstetric intensive care unit of the CHU IBN ROCHD CASABLANCA. The patients
in this study were divided into three groups: those with a score of CARPREG 0, CARPREG 1, and CARPREG> 1, and the percentage
of CV complications occurring in each group was compared to that predicted by this score: 5, 27, and 75%, respectively.
Results: Eighty-eight patients were included in the study and were divided into three groups according to CARPREG score.
Patients with a CARPREG score of 0 had 4.16% of CV complications in our series. Patients with a CARPREG score of 1 had
17.24% CV complications. Pregnant women classified as CARPREG >1 had a significantly higher number of complications during
pregnancy (65.7%) than those classified in the other CARPREG classes (p¼ 0.0013). This is shown in the figure below.
Conclusion(s): The CARPREG score is a reliable score for predicting cardiovascular complications in cardiac parturients. Thus,
the management of pregnant women and their deliveries requires a multidisciplinary heart and pregnancy team.

Clinical presentation of acute pulmonary embolism: about 120 cases

Yassine Ettagmouti, Salma Zenouaki, Salim Arous, Ghali Bennouna, Leila Azzouzi and Rachida Habbal

Cardiology Department, CHU Ibn Rochd, Casablanca, Morocco

Background/Introduction: Acute pulmonary embolism is a frequent life-threatening disease that is often under-diagnosed. it
remains one of the most frequent causes of hospital mortality.
Purpose: The aim of our study was to identify the different types of clinical manifestations of acute pulmonary embolism in
our population that should draw the physician’s attention to this diagnosis.
Methods: We conducted a retrospective study of 120 patients hospitalized between 2016 and 2018 for acute pulmonary
embolism in the cardiology department of CHU Casablanca. We collected the circumstances of the occurrence and the first clin-
ical symptoms that occurred in these patients.
Results: One hundred and twenty patients with confirmed pulmonary embolism were included in this study (mean age
54.3 ± 17.7 years). 77.5% were women. The most frequent symptom was dyspnoea, which was sudden in 86% of our patients.
Basithoracic pain was present in 54% of patients. A dry or productive cough was present in 38% of patients, palpitations in
31%, feverish sensations in 16% of patients, haemoptysis in 12%, and syncope or lipothymia in 9%. It should be noted that a
painful lower limb suggestive of an associated deep vein thrombosis was present in 29% of the patients.
Conclusion(s): Acute dyspnoea remains the most frequent functional sign of pulmonary embolism. this symptom alone is suffi-
cient to alert the physician to this diagnosis and should lead to a search for favourable factors as well as the performance of
other complementary examinations.

Evolution of the left ventricular ejection fraction (LVEF) at 6 months
postpartum in parturients with meadows heart disease

Yassine Ettagmouti, Hatim Zahidi and Rachida Habbal

Cardiology Department, CHU Ibn Rochd, Casablanca, Morocco
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Background/Introduction: Peripartum cardiomyopathy (CMP-PP) or Meadows syndrome is a dilated cardiomyopathy occurring
during pregnancy or up to 5 months postpartum, defined as heart failure with left ventricular dysfunction. This rare entity is
not clearly understood and several hypotheses have been proposed.
Purpose: To assess recovery of the LVEF at 6 months postpartum in parturients with meadows heart disease.
Methods: We have conducted a prospective study with a prognosis aim, between January 2017 and September 2021 including
all the patients admitted for peripartum cardiomyopathy in the tertiary care centre clinical of Casablanca. Baseline characteris-
tics, echocardiographic data, and prognosis factors of patients were analysed.
Results: Thirty-seven patients were included in our study with a mean age of 29±5 years. At the initial assessment: 78.5% of
parturients had a left ventricular dysfunction, the median LVEF was 32.3% with a minimum of 20% and a maximum of 45%.
The 6-month evolution was favourable in 62.5% of patients with complete recovery of left ventricular function: LVEF >53%
(p¼ 0.013) 26.7% of patients had no improvement in LVEF at 6 months postpartum: median LVEF ¼28.3%, mean telediastolic
diameter at 57.3mm (p¼ 0.026). Four patients died during follow-up.
Conclusion(s): CMP-PP is a rare, unrecognized, and life-threatening pregnancy-associated disease. Its management is essentially
symptomatic, identical to any heart failure. its unpredictable evolution and risk of recurrence even after normalization of LVEF
justifies long-term multidisciplinary follow-up.

Can bedside haemodynamic parameters predict risk and in-hospital
outcomes in non-ST elevation acute coronary syndromes? Data from a
resource-limited settings in Iraq

Zainab Dakhila,b

aIbn Al-Bitar Cardiac Centre, Baghdad, Iraq; bAl-Kindy College of Medicine, Baghdad, Iraq

Background/Introduction: There is lack of data on the value of bedside hemodynamic parameters in predicting risk and out-
comes in NSTE-ACS.
Purpose: To assess if bedside haemodynamic tests like mean arterial pressure (MAP), shock index (SI), pulse pressure (PP), and
proportional PP (PPP) can predict risk and adverse in-hospital outcomes in NSTE-ACS.
Methods: Patients with NSTE-ACS were prospectively included, we calculate the GRACE score, SI, MAP, PP, and PPP. Patients
were stratified into low, intermediate, and high GRACE risk classes.
Results: n¼ 179, 31% had SI �0.7, those with SI �0.7 were at high GRACE risk class in 52.5 vs. 24.3%, p< 0.001. AF was
recorded in those with SI �0.7 in 19.7 vs. 3.7%, p< 0.001. Time to catheterization (days) was 3.26 ±2.55 in SI �0.7 vs.
3.23 ± 1.96, p¼ 0.9, hospitalization duration (days) 5.11±2.8 in SI �0.7 vs. 4.8±2.7, p¼ 0.4. For those who developed cardio-
genic shock; MAP was 86.1±17.6 vs. 100.04 ± 15.3, p¼ 0.03 and SI was 0.91 ±0.3 vs. 0.63 ± 0.2, p¼ 0.02 compared to those who
did not develop cardiogenic shock. No significant differences in PP and PPP between two groups. There was significant correl-
ation between SI and GRACE score, p< 0.001; same with EF%, p< 0.001. MAP correlated with GRACE score, p¼ 0.001. On mul-
tiple regression analysis: high GRACE risk class [95% CI 0.002–0.056, p¼ 0.03] and SI �0.7 [95%CI 0.007–0.12, p¼ 0.02] were
significant predictors of in-hospital death, while high GRACE risk class predicted in-hospital AHF [95% CI 0.13–0.26, p< 0.001].
SI �0.7 predicted in-hospital stroke [95% CI 0.008–0.082, p¼ 0.01]. While MAP, PP, and PPP did not predict in-hos-
pital outcomes.
Conclusion(s): SI is more readily obtainable than the GRACE score and can be used to guide management, particularly in
resources-limited settings where proper risk stratification is needed to choose those who will benefit the most from inva-
sive strategy.

Smokers’ paradox in non-ST elevation acute coronary syndromes: does
it exist?

Zainab Dakhila,b and Hasan Farhanc

aIbn Al-Bitar Cardiac Centre, Baghdad, Iraq; bAl-Kindy College of Medicine, Baghdad, Iraq; cBaghdad Heart Centre, Baghdad, Iraq

Background/Introduction: In Iraq; about a third of males and 4% of females are smokers. Yet there is no data from Middle
Eastern countries including Iraq on the impact of smoking on prognosis in ACS.
Purpose: To assess the hypothesis that there is a smokers’ paradox in patients with NSTE-ACS in terms of lower adverse in-hos-
pital outcomes in smokers.
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Methods: Patients with NSTE-ACS were prospectively included. GRACE score was calculated. Patients were categorised into two
groups: smokers vs. non-smokers.

Results: n¼ 200, 34.5% were smokers, smokers were younger 53.6 ± 11.2 vs. 61.46 ±11.2, p< 0.001 and males in 89.9 vs. 60.3%,
p< 0.001 and were hypertensive in 55.1 vs. 77.1%, p¼ 0.001. No significant differences between the two groups in having DM,
IHD, positive family history of IHD nor in troponin positivity. Smokers had higher GFR 91.4 ± 21.9 vs. 79.4 ± 22.1, p¼ 0.001 and
higher haemoglobin 13.8±1.9 vs. 13.2 ±2.1, p¼ 0.04. AF was recorded in 2.9% of smokers vs. 11.5%. No statistical difference
between groups regarding prescribed drugs including aspirin, P2Y12 inhibitors, B-blockers, ACEI/ARBs, CCB, nitrate, anticoagu-
lant, statin, MRA, or diuretic. Smokers were at high GRACE risk class in 21.7 vs. 38.2%, p¼ 0.01, yet, they were catheterized in
76.8 vs. 65.6% in non-smokers, p¼ 0.1. For those who were catheterized, timing to catheterisation did not differ with smoking,
p¼ 0.06. There was no significant difference between the two groups regarding developing in-hospital outcomes.
Conclusion(s): No smokers’ paradox was observed as there were no differences in developing adverse in-hospital outcomes
according to smoking status, yet smokers presented at lower risk class which can be explained by younger age and lower
comorbidities in smokers. Preventive programs should be the goal to encourage smoking cessation to reduce cardiovascular
diseases and mortality.
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