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470 Successful transvenous extraction of the oldest endocardial defibrillator
leads implanted through subclavian vein

Aldo Agea1, Antonio Gianluca Robles1, Donatella Argentiero1, Giovanni Caroli1,
Teresa Immacolata Achille1, Matteo Anaclerio1, Vincenzo Ezio Santobuono1,
Riccardo Memeo1, Giovanni Luzzi2, Cinzia Forleo1, and Stefano Favale 1

1Institute of Cardiovascular Disease, Department of Emergency and Organ
Transplantions, Univeristy of Bari “A. Moro”, 2Cardiology Section, Castellaneta
Hospital, Castellaneta, Taranto, Italy

Transvenous lead extraction is generally considered a difficult and high risk proce-
dure due to the adhesion of implantable cardioverter defibrillator leads to a major
vein, the right atrium, the superior vena cava and the apex of right ventricle.
Number, type, duration of implant and position are lead characteristics to take into
account for procedure’s difficulty of lead extraction and the chances of complica-
tions.
In 1992, the patient, when she was 33 years old, was resuscitated from cardiac arrest
due to ventricular fibrillation and then was referred to our department. At that
time, the technique of implantation of cardioverter defibrillator provides the inser-
tion of subcutaneous patch lead and the tunneling of the leads to the abdomen. That
was the first case of a cardioverter defibrillator being implanted in the infraclavicu-
lar region and connected to a lead (Endotak C double coil with passive-fixation sys-
tem) inserted in the right ventricle through the left subclavian vein. In 1993, almost
one year later, due to a failure of the previous implanted lead, a new lead
(Medtronic Sprint 6945 double coil) with active-fixation was implanted in the right
ventricle and the lead with passive-fixation was left in place. Until 2015 three device
replacement procedures were performed. In December 2016 the patient had isolated
pocket erosion with local pain. Then, the patient was admitted in our department
and transesophageal echocardiogram didn’t show any intracardial mass. Therefore a
procedure of pocket surgery was executed. In June 2019, the patient had on the
device pocket local sign of inflammation as pain and erythema without erosion and
without symptoms and signs of systemic infection. She was admitted in our depart-
ment and transesophageal echocardiogram revealed the presence of two vegetations
on the atrial segment of one of the two leads. Therefore, following this finding, a
procedure of cardioverter defibrillator and leads extraction using locking stylets and
dilator sheats was successfully completed without any complication. Before the dis-
charge, in the light of the cardiac arrest due to ventricular fibrillation, a subcutane-
ous implantable cardioverter defibrillator (S-ICD) was implanted.
We reported a case of successfully transvenous leads extraction of 27 years old defib-
rillator leads by conventional traction and counter-traction techniques. The proce-
dure was challenging owing to the characteristics of the defibrillator leads (both dou-
ble coil) and the duration of the implant (27 years) of the two leads. Indeed, the
extraction of old leads is particularly challenging due to the high level of adherence
to adjacent tissue. To the best of our knowledge this case reports the extraction of
the oldest transvenous defibrillator leads performed so far.

12 Lead extraction in congenital heart disease patients. Initial experience of
single center

Sonia B Albanese1, Vincenzo Pazzano1, Corrado Di Mambro1, Massimo Silvetti1,
Gabriele Rinelli1, Alessia Del Pasqua1, Davide Curione1, Aurelio Secinaro1,
Adriano Carotti1, and Fabrizio Drago1
1Ospedale Pediatrico Bambino Gesu

Over the past decade, transvenous pacemaker (PM) and defibrillator (ICD) treatment
in patient with congenital heart disease (CHD) has markedly increased.The number
of these patients is expected to grow, and a subset of them will ultimately face the
need for lead revision. Presently many patients with mandatory indications are not
referred for transvenous lead extractions due to the misperception of the risk associ-
ated with the procedure.
Material and method: We treated consecutively from September 2017 to June 2019
ten patients with an median age of 13.5 years a median weight of 52 kgs. Seven
patients had congenital atrioventricular block, one patient had long Qt syndrome
and in two cases the patient had stenosis of the Mustard baffle for treatment of
transposition of the great arteries.
The average age of the electrodes extracted was of 9, 8 years and a average lead
extraction score was 7.4. All patients were evaluated by transthoracic and transeso-
phageal echocardiography and CT scan to assess for residual intracardiac shunts, veg-
etations, valve function, chamber sizes, and basic lead courses and locations.

Result: All electrodes were extracted using through a left-handed subclavian approach
in nine cases and through a combined femoral-suclavian approach in one case using 40-
80Hz laser energy with a SPECTRANETICSVR Glidelight 12-14Fr. sheats, alternated with
A SPECTRANETICSVR TightRail 11Fr. In the two patients with prior Mustard operations
through a femoral approach, a 45mm length covered stent was positioned and a left
atrial lead was implanted through the stent by a left subclavian approach. All cases
were managed in the hybrid operating theater according to a safety management pro-
tocol between electrophysiologists, cardiac surgeons, anesthesiologists, hemodynamists
and laser, radiology and perfusion technicians.The Bridge BallonVR (BB) was available for
every procedure. No major complications occurred. In one patient it was necessary to
reposition the atrial lead four hours from the procedure.
Conclusions: Lead extraction is a safe procedure in this patient population. Due to
the highly variable anatomic substrates all device extractions require meticulous
pre-procedural planning. Comprehensive review of the clinical and surgical history,
inclusion of appropriate advanced imaging studies, incorporation of available tools as
well as involvement of surgical and interventional services is mandatory.

13 CT-scan approach improving complete removing of infected epicardial
implant in congenital heart disease patients

Sonia B Albanese1, Davide Curione1, Matteo Trezzi1, Stefano Zanoni1, Massimo Silvetti1,
Corrado Di Mambro1, Aurelio Secinaro1, Adriano Carotti1, and Fabrizio Drago 1

1Ospedale Pediatrico Bambino Gesu

Infections in cardiac implants are serious complications, with an associated in-hospi-
tal mortality of 5-15%. The aim of this abstract is to describe the algorithm of treat-
ment of pediatric patients with infected epicardial implants.
Material and Method: We treated consecutively from January 2017 to September
2018 three patients with an average age of 15 years and an average weight of 33 kg.
One patient had a congenital av block and pectus excavatum and the other two
patients respectively had complex cardiac anomalies (left isomerism with azygos
continuation, persistent superior vena cava and pulmonary stenosis with congenital
AV block in one and congenitally corrected transposoition of the great arteries with
double inlet left ventricle, pulmonary stenosis and destrocardia in the other one). All
patients were treated with multiple sternal approach and have had previous infec-
tions of the epicardial implant. Two patients developed lead infection following pre-
vious partial lead transection.
Result: We used a diagnostic approach with CT scan in all three patients. We treated
patients with targeted antibiotic therapy for two weeks before total lead and gener-
ator explant and for three weeks after the explant. Within three weeks of an
explant, a temporary endocavitary lead was placed in all three patients. There were
no recurrences of infection and no major complications occurred.
Conclusions: The CT scan made it possible to have a 3-D map of the heart surface
that made it easy to localize the leads placed in place during subsequent implants
repeated over the years. The combined management protocol of these patients has
made it possible to avoid complications and infectious recurrences. Moreover,
despite the past approach in that partially retaining a lead might be indicated in
cases of device infection in patients with complex congenital heart disease, the
experience of propagation of infection with biofilm system, it made us change our
mind about the approach, revealing the need to completely remove infected devices
and to maintain a treatment window, with a temporary implantation and targeted
antibiotic therapy, before re-proposing an endocavitary implant.CT scan is a straight-
forward method to follow the site to be extracted without the aid of fluoroscopy.

837 ICD shocks: predictive factors and prognosis in a single-centre large cohort
of patients

Alessandro Andreis1, Davide Castagno1, Arianna Bissolino1, Carlo Budano1, Pier
Giorgio Golzio1, Edoardo Roagna1, Simone Mattivi1, Silvia Mazzilli1, Andrea Saglietto1,
Mattia Peyracchia1, Francesco Fioravanti1, Massimo Magnano S.Lio1,
Matteo Anselmino1, Federico Ferraris1, Fiorenzo Gaita1, Mauro Rinaldi1,
Carla Giustetto1, and Gaetano Maria De Ferrari1
1Division of Cardiology, A.O.U. Citta’ della Salute e della Scienza di Torino

Aims: Implantable cardioverter-defibrillators (ICDs) may prevent arrhythmic sudden
death (SD), although imply a not negligible risk of complications and inappropriate
shocks (IS) over time. This real-world registry aimed to identify prognosis and predic-
tors of shocks over a long-term follow-up.
Methods: All patients undergoing transvenous ICD implantation at our centre
between 2005 and 2017 were enrolled in the registry. Appropriate shocks (AS),
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appropriate interventions (AI - shock and/or antitachycardia pacing) and IS were pri-
mary end-points. ICDs complications (cardiac perforation, haemothorax, pneumo-
thorax, haematoma, infection, pacing lead dislodgement) and a composite of cardiac
death/LVAD implantation/heart transplant were secondary end-points.
Results: 920 consecutive patients were enrolled: 167 (18%) females, 609 (66%) hyper-
tensives, 223 (24%) diabetics, 265 (29%) with history of atrial fibrillation, 287 (31%)
with NYHA III/IV class. Median age was 68 (IQR, 59-74); ejection fraction 28% (25-
33), left atrial volume index (LAVi) 48ml/sqm (38; 61). 494 (54%) patients had
ischaemic cardiomyopathy, while 277 (30%) had idiopathic dilated cardiomyopathy.
685 (74%) patients received ICD for primary prevention of SD.
One or more shock occurred in 232 (25%) patients, AI in 256 (28%) patients, AS in 162
(18%) patients, IS in 95 (10%) patients. Complications were observed in 229 (25%)
patients: the most common early complication (<30 days) was mild hematoma
(5.5%), while the most frequent late complication (>30 days) was pacing lead dis-
lodgement (4.7%). An invasive treatment was required in 110 patients (12%). The
composite Endpoint of cardiac death/LVAD implantation/heart transplant was
observed in 37% patients at 5-years following ICD implantation, 69% at 12-years,
without any differences between patients receiving AI or not (p¼ 0.50, as shown in
Figure below). All-cause mortality was 35% at 5-years, 67% at 12-years following ICD
implantation.
A worse NYHA class (HR¼ 1.5, 95% CI 1.01-2.22), greater LAVi (HR¼ 1.02, 95% CI
1.01-1.04), worse ejection fraction (HR¼ 1.04, 95% CI 1.01-1.08) and ICD indication
for secondary prevention (HR¼ 2.04, 95% CI 1.05-3.85) were pre-procedural predic-
tors of AS during the follow-up.
Male sex (HR¼ 2.85, 95% CI 1.28-6.25), greater LAVi (HR¼ 1.02, 95% CI 1.01-1.03),
worse ejection fraction (HR¼ 1.03, 95% CI 1.01-1.05) and ICD indication for secon-
dary prevention (HR¼ 2.44, 95% CI 1.43-4) were predictors of AI. History of atrial
fibrillation (HR¼ 2.73, 95% CI 1.64-4.54) and lack of treatment with beta-blockers
(HR¼ 2.04, 95% CI 1.27-3.33) were predictors of IS. A decreasing incidence of IS was
observed over time, according to the year of implantation (2005-2017), from 17% to
11% (p< 0.001).

Conclusions: The factors associated with appropriate and inappropriate ICD shocks
may be considered at the time of patient selection to further improve patient selec-
tion before device implantation.

472 Retrivial of lead tip fragment into right atrium during lead extraction

Roberto Annunziata1, Lorenzo Spighi1, Matteo D�ammando1, Francesco Deluca1,
Luca Bearzot1, Matteo Rocco Reccia1, Maria Giovanna Bucci1, Daniela Izzo1,
Francesco Notaristefano2, Gianluca Zingarini2, Giuseppe Ambrosio1, and
Claudio Cavallini 2
1S.C. Cardiologia e Fisiopatologia Cardiovascolare, Universit�a degli Studi di Perugia,
2S.C. Cardiologia, Ospedale Santa Maria della Misericordia, Perugia

Background: extraction of chronically implanted transvenous lead systems is a com-
plex procedure and is associated with considerable morbidity and mortality. There is
sometimes fragmentation of leads and migration in thoracic cardiovascular system or
mediastinum that leads to failure of extraction and it could provoke pulmonary
embolism, sepsis, heart/big vessels perforation.
Case Description: we present a case of a male patient, 58 year old, that went at our
attention to fistula and pocket erosion. He suffered of chronic ischaemic cardiopathy
treated with percutaneous revascularization. In 2013 he was treated with implant of
CRT-D after recovery for congestive heart failure in optimal medical therapy; in 2015
he received inappropriate defibrillator’s shock by lead fracture so it was implanted
new defibrillator lead. Considering the pocket disease, we performed leads and gen-
erator extraction and, later, new CRT-D implant in right side. The procedure was per-
formed with invasive monitoring of the BP and positioning of a metallic guide in right

jugular vein (possible bridge balloon). After incision of the pocket and debridement
of the leads, the working right catheter was extracted by manual traction. After
that, atrial catheter and fractured right ventricular catheter were extracted with
mechanical and laser devices. During laser extraction of the atrial lead, the tip of
the lead was broking and floating in the right atrium. Then the fragment was recov-
ered percutaneously, using a gooseneck catheter, a sort of lace that, after having
surrounded the abandoned fragment, trapped it and allowed it to be extracted. At
the end of the procedure, phlebography showed no continuity solutions of the hol-
low-subclavian venous tree. No post-procedural complication. After 10 days, a bicam-
eral ICD implant was performed via right subclavian, because the coronary sinus for
CRT-D was inaccessible.

Conclusion: The exposed case wants to show a possible complication during the
extraction procedure and its percutaneous treatment.

519 Successful lead extraction in a patient with left ventricular assist device

Donatella Argentiero1, Aldo Agea1, Antonio Gianluca Robles1, Giovanni Caroli1,
Eugenio Carulli1, Matteo Anaclerio1, Vincenzio Ezio Santobuono1, Riccardo Memeo1,
Giovanni Luzzi2, and Stefano Favale1
1Institute of Cardiovascular Disease, Department of Emergency and Organs
Transplantations, University of Bari “A. Moro”, Bari, Italy, 2Cardiology Section,
Castellaneta Hospital, Castellaneta, Taranto, Italy

A 70-year-old man with a left ventricular assist device (LVAD) for end-stage-heart
failure with severe left ventricular systolic dysfunction (ejection fraction 25%) and
persistent atrial fibrillation, was admitted to perform an elective generator replace-
ment of his implanted cardiac resynchronization therapy-defibrillator (CRT-D) device
at the end of expected battery life.
During the post-operative Follow-up, hematoma with serohematic secretions was
observed at the surgical site and, after some weeks, an implantable defibrillator
pocket decubitus was observed too. So patient was readmitted in order to submit a
pocket revision with removal of all the infected and necrotic tissue; during the pro-
cedure, samples of the pocket were obtained for cultural and antibiogram examina-
tion. Echocardiography performed during hospitalization showed a round shaped ped-
icular growth (5 x 3mm) around the coronary sinus lead and a Positron Emission
Tomography showed a radioactivity uptake in left paramedian anterior thoracic wall.
Cultural examination of pocket samples showed oxacillin-resistant Staphylococcus
epidermidis and Streptococcus parasanguinis infection and an appropriate antibiotic
therapy was prescribed.
Two weeks later, patient presented with a massive bleeding from the surgical site
and then he was urgently hospitalized. For this reason, our team performed a trans-
venous lead extraction of cardiac implantable device. Three leads (a passive fixation
atrial lead, a passive fixation ventricular lead and a coronary sinus lead, implanted
seven years before) were detached from the device (St Jude, Quadra Assura MP
CD3361-40QC) and extracted with a manual traction, using locking stylet and dilator
sheats. For persistence of tip of right ventricular electrode (cathode), a locking
stylet was used. No postoperative complications were observed. Cultures of
extracted lead showed Morganella morganii infection.
Two weeks later patient was submitted to implant of a single-chamber implantable
cardioverter defibrillator; the incision was made in the right pectoral region, and
right subclavian vein was isolated to introduce an active fixation right ventricular
catheter (Boston Scientific, Reliance 4Front 0692-59, USA) for septal pacing. The
device (Boston Scientific, Resonate EL ICD, USA) was inserted in a right pectoral
pocket and connected to the lead.
Routine Follow-up of the device showed correct device function with optimized
parameters. A transesophageal echocardiography, performed six weeks later, showed
absence of vegetations.
In view of a Resonate device, a HeartLogic-enabled device, patient was also
remotely monitored thanks to a multisensor algorithm that predicts heart failure
events in patients with implanted device, in order to adjust the treatment and avoid
potential re-hospitalisations.
Infection is a serious complication of cardiovascular implantable electronic device
(CIED) and is associated with significant morbidity and mortality. The optimal man-
agement of these patients becomes more challenging when CIED infection is present
in a patient with LVAD and careful considerations as well as further research are
needed.
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646 An Utstein-based model score to predict survival to hospital admission: the
UB-ROSC score

Enrico Baldi1,2, Maria Luce Caputo2,4, Simone Savastano5, Roman Burkart3,
Catherine Klersy6, Claudio Benvenuti3, Vito Sgromo3, Alessandra Palo7,
Roberto Cianella8, Elisa Cacciatore2, Luigi Oltrona Visconti5, Gaetano Maria De Ferrari2,
and Angelo Auricchio4
1Cardiac Intensive Care Unit, Arrhythmia and Electrophysiology and Experimental
Cardiology, Fondazione IRCCS Policlinico San Matteo, Pavia, 2Department of
Molecular Medicine, University of Pavia, Pavia, Italy, 3Fondazione Ticinocuore,
Breganzona, Switzerland, 4Cardiocentro Ticino, Lugano, Switzerland, 5Division of
Cardiology, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, 6Service of Clinical
Epidemiology and Biometry, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy,
7Areu Azienda Regionale Emergenza Urgenza - AAT Pavia c/o Fondazione IRCCS
Policlinico San Matteo, Pavia, Italy, 8Federazione Cantonale Ticinese Servizi
Autoambulanze, Lugano, Switzerland

Purpose: Resuscitation success after an out-of-hospital cardiac arrest (OHCA) is
affected by several variables, most of them available at pre-hospital time and
included in Utstein style data reporting. The study aims to develop and validate a
multi-parametric practical score to predict the probability of survival to hospital
admission of an OHCA victim by using Utstein Style-based variables.
Methods: All consecutive OHCAs of any etiology occurring from 2015 to 2017 in two
regions, Pavia Province (Italy) and Canton Ticino (Switzerland), were included. We
used random effect logistic regression to model survival to hospital admission after
an OHCA. We computed the model area under the ROC curve (AUC ROC) for discrimi-
nation and we performed both internal validation and external validation by consid-
ering all OHCAs occurring in the same regions in 2018. The Utstein-Based ROSC score
(UB-ROSC score) was derived using the coefficients estimated in the regression
model. The score value was obtained adding the pertinent score components calcu-
lated for each variable. The score was then plotted against the probability of survival
to hospital admission.
Results: 1962 patients were included in our analysis (62% males, mean age
736 16 years). Age, aetiology, location, witnessed OHCA, bystander CPR, EMS arrival
time and shockable rhythm were independently associated with survival to hospital
admission. The model showed excellent discrimination (AUC 0.83, 95%CI 0.81-0.85)
for predicting survival to hospital admission, also at internal cross-validation (AUC
0.82, 95%CI 0.80-0.84). The model maintained good discrimination after external val-
idation by using the OHCA cohort occurring in year 2018 (AUC 0.77, 95%CI 0.74-0.80).
Conclusions: UB-ROSC score is a novel practical score that predicts the probability
of survival to hospital admission of an OHCA victim. UB-ROSC score shall help in set-
ting realistic expectations about sustained ROSC achievement during resuscitation
maneuvers, an important target for paramedics, rescue team and for family
members.

658 Long-term survival after an out-of-hospital cardiac arrest. An Utstein
based analysis

Enrico Baldi1,2, Stefano Buratti1,2, Enrico Contri3, Fabrizio Canevari3, Simone Molinari3,
Michele Pagani4, Bruno Lusona4, Francesco Mojoli4, Roberta Bertona5, Riccardo Osti6,
Alessandra Palo3, Luigi Oltrona Visconti7, Gaetano Maria De Ferrari1, and
Simone Savastano7
1Department of Molecular Medicine, University of Pavia, Pavia, Italy, 2Cardiac
Intensive Care Unit, Arrhythmia and Electrophysiology and Experimental Cardiology,
Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, 3Areu Azienda Regionale
Emergenza Urgenza - AAT Pavia c/o Fondazione IRCCS Policlinico San Matteo, Pavia,
Italy, 4Intensive Care Unit, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy,
5Division of Cardiology, ASST di Pavia, Vigevano, Italy, 6Division of Cardiology, ASST di
Pavia, Voghera, Italy, 7Division of Cardiology, Fondazione IRCCS Policlinico San
Matteo, Pavia, Italy

Purpose: The majority of out-of-hospital cardiac arrest (OHCA) registries provide a
follow-up limited at 1month, so the subsequent survival remains an unexplored chal-
lenge. We sought to evaluate the long-term outcome after OHCA via an Utstein-
based cardiac arrest registry.
Methods: We enrolled in the Cardiac Arrest Registry of the Province of Pavia (about
550000 inhabitants in northern Italy) all the patients who suffered an OHCA from any
aetiology in whom CPR was attempted. The primary endpoint was the survival at
1month, and the secondary endpoints were the survival at 6months and then every
year until 5 years after OHCA.
Results: 1774 resuscitation attempts for confirmed OHCAs were collected in the first
45months (October 2014-June 2018). 59.7% of the patients were males with a mean
age of 73.46 16 years. The mean EMS response time was 11: 316 5: 09 mins. The
vast majority of OHCA occurs at home (78.8%) with a medical etiology (93%). A
bystander witnessed the event in 56.1% and the EMS in 15.6%. Bystander CPR rate
was 39.5%, whilst an AED was used before EMS in 2.5%. The first rhythm was shock-
able in 18.2% (90.7% VF, 2.5% VT without pulse, 6.8% AED shockable). Survival was
significantly higher for shockable Utstein categories (p< 0.01) both when considering
survival from the event (left panel) and from hospital discharge (right panel).

Interestingly, survival continued to decrease also in shockable rhythm categories
over time, from 90% in the first year to about 80% at four years.

Conclusions: OHCA with shockable rhythm showed a better survival both from the
event and from hospital discharge. However, our results demonstrated that survival
after OHCA can change over the time in all the Utstein categories, so we believe
that a longer follow-up should be encouraged by next Utstein style revision.

659 A multicenter international randomized controlled manikin study on
different protocols of cardio-pulmonary resuscitation for laypeople: the MANI-
CPR trial

Enrico Baldi1,2,3,4, Enrico Contri2,3,5, Roman Burkart6,7, Paola Borrelli8, Ottavia
Eleonora Ferraro8, Martina Paglino2,6, Marinella Pugliesi9, Chiara Barbati2,
Daniele Bertaia3, Christian Tami10,11, Daniel Lopez12, Susi Boldarin13,
Sandrine Denereaz14, Michael Terrapon15, and Andrea Cortegiani9
1Department of Molecular Medicine, University of Pavia, Pavia, Italy, 2Pavia nel
Cuore, Pavia, Italy, 3Robbio nel Cuore, Robbio, Italy, 4Cardiac Intensive Care Unit,
Arrhythmia and Electrophysiology and Experimental Medicine, Fondazione IRCCS
Policlinico San Matteo, Pavia, Italy, 5AAT 118 Pavia, AREU Lombardia, Fondazione
IRCCS Policlinico San Matteo, Pavia, Italy, 6SWISS Resuscitation Council, Bern,
Switzerland, 7Fondazione Ticinocuore, Breganzona, Switzerland, 8Department of
Public Health, Experimental and Forensic Medicine, Unit of Biostatistics and Clinical
Epidemiology, University of Pavia, Pavia, Italy, 9Department of Surgical, Oncological
and Oral Sciences (Di.Chir.On.S.), Section of Anesthesia, Analgesia, Intensive Care
and Emergency, Policlinico Paolo Giaccone, University of Palermo, Palermo, Italy,
10Federazione Cantonale Ticinese Servizi Autoambulanze, Lugano, Switzerland,
11Accademia di Medicina d’Urgenza Ticinese (AMUT), Breganzona, Switzerland,
12Emergency Training Center, Cugy, Switzerland, 13Centro Studi e Formazione
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Gymnasium, Pordenone, Italy, 14Ecole Superiore d’Ambulancier et Soins d’Urgence
Romande (ES-ASUR), Lausanne, Switzerland, 15Formamed Sarl, Cortaillod,
Switzerland, 16Department of Clinical-Surgical, Pediatric and Diagnostic Sciences-
Anesthesia, Intensive Care and Pain Therapy, University of Pavia, Pavia, Italy

Purpose: Hands-only cardiopulmonary resuscitation (HO-CPR) is one of the most
debated topic. However, if high-quality CPR is a key factor to improve survival after
an out-of-hospital cardiac arrest (OHCA), it is very difficult to perform a high-quality
CPR until the arrival of EMS with HO-CPR. Our aim was to verify whether the inclu-
sion of intentional interruptions of different frequency and duration during the CPR
could increase laypeople CPR quality compared with HO-CPR.
Methods: we randomised 572 laypeople who passed a basic life support course in 8
training centers to one of four CPR protocols in an 8minutes simulated cardiac arrest
scenario on a manikin: 30 compressions and 2 seconds pause (30c2s), 50 compressions
and 5 seconds pause (50c5s), 100 compressions and 10 seconds pause (100c10s) and
hands-only (HO-CPR). The primary endpoint was the percentage of chest compres-
sions performed with correct depth evaluated by a computerised feedback system.
The secondary endpoints were percentage compressions with correct release, with
correct hand position, with adequate rate and the number of interruptions lasting
more than 10 seconds (10 s-pause).
Results: 68.5% of the study population were males, mean age was 32.2611.6 years,
mean height was 174.568.3 cm and mean weight 73.76 13.6kg. There were no differ-
ence among the anthropometric characteristics of the 4 protocol groups. Regarding pri-
mary outcome, there was a statistical significant difference among the 4 groups
(p¼ 0.006). Comparing each protocol to the standard (HO-CPR) through a post-hoc
analysis, 30c2s (96%, p¼ 0.007) and 50c5s (96%, p¼ 0.001) were significantly better
than HO-CPR (79%), whilst 100c10s did not reach significance (92%). Among secondary
endpoint only the 10 s-pause was significantly different among the groups (p< 0.001),
with more 10 s-pause in 100c10s (4, IQR 2-6) respect to the others (0, IQR 0-0).
Conclusions: The inclusion of intentional interruptions during CPR increase laypeople
CPR quality. The protocols consisting in alternating 30 compressions and 2 seconds of
pause or 50 compressions and 5 seconds of pause seems to be the more promising to
maintain HQ-CPR during an 8minutes scenario.

756 Atrial electro-mechanical interval in patients with arrhythmias: is
everyone the same?

Valentina Barletta1, Giulio Zucchelli1, Matteo Parollo2, Antonio Canu2, Veronica Della
Tommasina1, Cecilia Ridolfi2, Mario Giannotti Santoro2, Silvio Tolve2, and Maria
Grazia Bongiorni1
1Cardiologia 2 - Azienda Ospedaliero-Universitaria Pisana, 2Scuola di Specializzazione
in Malattie Cardiovascolari - Universita’ di Pisa

Background: Atrial electromechanical delay, assessed calculating the PA-TDI interval
using tissue Doppler imaging, is a known and promising determinant for atrial fibrilla-
tion recurrence prediction after pulmonary vein isolation and electrical cardioversion.
Objectives: To determine the relationship between atrial electromechanical delay
and the presence of atrial fibrillation.
Methods: We prospectively enrolled patients presenting at our Unit in sinus rhythm
scheduled for an arrhythmogenic substrate ablation (atrial fibrillation -AF-, supraven-
tricular tachycardia -SVT- and premature ventricular contractions -PVC). Demographic
and echocardiographic characteristics were evaluated upon admission. Atrial electro-
mechanical delay was inferred via the PA-TDI interval, obtained by calculating the time
difference between the P wave onset and the A’ wave peak on TDI recordings.
Results: From October 2018 to August 2019, 200 patients (60% male, mean age 58,
216 14, 26, mean BSA 1, 96 0, 21 m2, mean BMI 26, 426 6, 28 kg/m2, mean EF 60,
91% 6 5, 43%) were admitted to our unit to undergo AF (group 1: n¼ 145; 72, 50%),
SVT or PVC ablation (group 2: n¼ 55; 27, 5%). Compared with the control group
(group 2), patients admitted for AF ablation had a larger LA size (group 1 vs group 2:
mean LA area 23, 216 5, 07 vs 16, 876 4, 01 cm2, p< 0, 001; mean indexed LA vol-
ume 46, 716 20, 41ml vs 32, 046 14, 7ml, p< 0, 001; mean LAD 41, 776 5, 66 vs
33, 846 6, 06, p< 0, 001) and a longer PA-TDI interval (lateral 148, 556 28, 5 vs
128, 576 20, 9, p< 0, 001; medial 125, 346 21, 02 vs 109, 116 21, 49, p< 0, 001;
average 141, 436 27, 58 vs 119, 086 18, 63, p< 0, 001).
Conclusion: The PA-TDI interval is a non-invasive and easily achievable echocardio-
graphic parameter, which is demonstrated to be prolonged in patients with a history
of AF in contrast with patients with other arrhythmias. as expression of atrial con-
duction heterogeneity.

683 Ventricular arrhythmias: an enemy for patient with inflammatory
cardiomyopathy

Leonardo Belfioretti1,2, Giovanni Volpato1,2, Paolo Compagnucci1,2, Giorgio Guidotti1,2,
Laura Cipolletta1, Gino Grifoni1, Manuel Conti1, Agostino Misiani1, Silvano Molini1,
Giulio Spinucci1, Federico Guerra1,2, Antonio Dello Russo1,2, and Alessandro Capucci1,2
1Azienda Ospedali Riuniti Ancona, 2Universit�a Politecnica delle Marche

Background: Myocarditis is defined as an inflammatory disease of the myocardium
diagnosed by established histological, immunological and immunohistochemical

criteria. Endomyocardial biopsy (EMB) is gold standard for diagnosis and its use is lim-
ited to specific cases.
Myocarditis and inflammatory cardiomyopathy are associated with impaired ventricu-
lar function at presentation or during Follow-up, with ventricular arrhythmias and
sudden cardiac deaths (SCD).
We present three clinical cases of suspected myocarditis that was correctly diag-
nosed with EMB guided by electroanatomical mapping (EAM) with CARTO system.
Case 1: A 16 years old female with recent history of abdominal pain with nausea and
vomiting. She admitted of emergency department for fatigue and palpitations. The
exams showed a narrow QRS complex tachycardia with RBBB and left anterior fascic-
ular block morfology and a severe biventricular systolic disfunction, so she under-
went electrical cardioversion with restoration of sinus rhytm. The cardiac magnetic
resonsance (CMR) demostrated a mid-layer LGE-area in corrispondence of the infero-
lateral wall of left ventricle. In suspiction of myocarditis was performed a EMB
guided by EAM. During mapping was induced a fascicular VT which was ablated with
radiofrequency in corrispondence of posterior fascicle.
Moreover bipolar mapping showed low potentials at the level of the inferior-lateral
wall while the unipolar mapping showed substantially conserved voltages. The analy-
sis of biopsy documented a inflammatory cardiomyopathy.
Case 2: A 47 years old female with systemic sclerosis and a recent viral gastroenteri-
tis. She was referred to our centre for palpitations. At the ECG-monitoring was found
an high arrhytmic burden with several non sustained VT and echocardiographic
examination showed a discinetic right ventricle with a dilated RVOT and a normal
left ventricle ejecton fraction. CMR documented a LGE-area in corrispondence of
antero-lateral wall of right ventricle and postero-lateral wall of left ventricle. The
patient underwent to EMB guided by EAM and the analysis of right ventricle’s biopsy
documented a chronic active myocarditis. Then we decided to implant a primary
prevention subcutaneous ICD.
Case 3: A 22 years old male elite athlete. He was referred to our centre due to the
finding of frequent supraventricular extrasystoles at rest and during exercise test
and for evidence, on CMR, of a subepicardial area of LGE at the level of the postero-
lateral wall of the left ventricle. The patient underwent EMB, which documented a
chronic myocarditis, and the EAM excluded pathological electroanatomical substrate
and non-inducibility of sustained ventricular arrhythmias. In the same procedure was
performed also supraventricular extrasystole’s ablation at level of upper right pulmo-
nary vein.
Conclusion: Our case report series showed that a multiparametric work up including
invasive EP study and EAM biopsy guided could be useful to reach a definitive diagno-
sis in patients with myocarditis and ventricular arrhythmias.

685 Provoked electrocardiographic Brugada type 1 pattern in an asymptomatic
woman with a new heterozygous scn5a mutation

Leonardo Belfioretti1,2, Giuseppe Ciliberti1,2, Alessandro Barbarossa1,
Laura Cipolletta1, Giulia Stronati2, Alessia Urbinati1, Federico Guerra1,2, Antonio Dello
Russo1,2, and Alessandro Capucci1,2
1Azienda Ospedali Riuniti Ancona, 2Universit�a Politecnica Delle Marche

Background: Brugada syndrome (BrS) is a rare channelopathy and it’s considered to
be involved in 4% of all sudden cardiac deaths (SCDs). Not all the genetic abnormal-
ities underlying the disease have been identified, however a mutation of the SCN5A
gene is found in 15% to 30% of patients with BrS.
To date a great number of SCN5A mutations have been reported but their exact role
in developing the disease remains an unresolved issue.
We report the case of an asymptomatic female patient, with a family background of
BrS and who is carrier of a SCN5A mutation not described in literature (c.3818G>A).
Clinical case: A 69-years old woman, with normal 12 leads electrocardiogram and a
positive genetic test for SCN5A mutation, was referred from another centre to our
outpatient clinic.
She had systemic arteryal hypertension, type 2 diabetes and was asymptomatic for
syncope and lipotimia. The 12-leads electrocardiogram at rest was normal.
Our patient had a cousin with spontaneous Brugada type 1 pattern who was
implanted an ICD after a syncope and an asymptomatic first-degree nephew with a
spontaneus type 1 pattern and a negative electrophysiological study. All these mem-
bers of the family shared an heterozygous mutation (c.3818G>A) of the SCN5A. This
mutation is not previously reported in scientific literature and it supposedly is patho-
genic as it introduces a premature stop codon in the genetic sequence, determining
a non-sense mutation.
The patient ECG was normal, both with leads V1 through V3 in a classical position
and also with these electrodes placed in the second intercostal space. An echocar-
diographic examination showed mild left ventricular concentric remodelling without
any other significant abnormality or sign of structural heart disease. The patient
underwent intravenous testing with class 1 sodium channel blocker in order to clarify
the significance of this genetic mutation.
We injected intravenously 2mg/kg of flecainide in ten minutes and, two minutes after
flecainide infusion ending, we observed a increase in the QRS duration (160 msec) with
a coved ST-segment elevation of 4mm, followed by a wide negative T wave (Brugada
type 1 pattern) in V1-V2 positioned on both the second and fourth intercostal spaces.
The flecainide test was positive and, to better define the risk of SCD, we proposed
the electrophysiological study but the patient denied consent to the procedure.

Abstracts J7

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartjsupp/article/21/Supplem

ent_J/J4/5674077 by guest on 22 Septem
ber 2021



Conclusion: Testing with class 1 antiarrhythmic drug could be a simple and safe way
to assess the pathogenetic role of genetic mutations supposed to be involved in
Brugada Syndrome.

403 Uncommon extraction of subcutaneous cardioverter defibrillator lead in
sportsman patients

Arianna Bissolino1, Alessandro Andreis1, Massimo Magnano S.Lio1,
Francesco Fioravanti1, Carlo Budano1, Pier Giorgio Golzio1, Davide Castagno1,
Carla Giustetto1, and Gaetano Maria De Ferrari 1
1Citta della Salute e della Scienza - Presidio Molinette

Case Report: A 23-year-old, sportsman patient with Brugada ECG pattern and induci-
ble syncopal polymorphic TV at electrophysiological test, was implanted, according
the intermuscolar two-incision technique, with a subcutaneous cardioverter defibril-
lator (Emblem S-ICD, Boston Scientific) in May 2015 for primary prevention.
Alternative sensing vector was automatically selected by the device. In May 2018 a
short episode of noise on the alternative vector was registered without any shock
delivered and optimization was performed by automatically changing from alterna-
tive to primary vector, achieving correct recognition of the reproducible noise during
abdominal isometric contraction.
In June 2018 during gym isometric exercise the patient received a single inappropri-
ate shock due to myopotential noise related to muscular activity. A CXR scan showed
lateral dislocation of the catheter at ring level. Due to low amplitude signal caused
by the catheter displacement, SMART Pass algorithm automatically switch off, lead-
ing to wave-T oversensing and inappropriate ventricular fibrillation recognition.
Considering the presence of noise on each vector and the patient’s wish of continuing
gym practice, we decide for implantation revision. A first incision in local anesthesia
was made in the mid-axillary line at level of pocket device and the lead was discon-
nected. We still made a horizontal incision at the xiphoid process level where lead
has been fixed with conventional suture. Here we found sleeve’s fracture determin-
ing a lead dislocation and sleeve rubbing with ring sensing electrode. We hypothe-
sized rubbing of the sensing electrode in this area could be responsible of the noise,
then we decided to remove and replace the subcutaneous lead. Anyway, repeated
attempts of manual pulling the lead away were unsuccessful. Finally, to remove such
strong resistances, we decided to use dilation with progressive dilatators, conven-
tionally used for transvenous lead extraction. Deep sedation was necessary for con-
trol of pain, due to ineffectiveness of local anesthesia. When the lead was extracted,
fibrosis was discovered around and inside the defibrillation coil. A third 2 cm vertical
incision was performed at level of fluoroscopically marked distal tip position at ster-
nal-manubrium junction. Then the implantation was performed according the three-
incision method. We strongly sutured the electrode at the distal tip to the underlying
fascia and fixed the xiphoid incision with an anchoring sleeve.
Arrhythmia induction test was successful, alternative sensing vector was automati-
cally selected, post-implant X-ray was normal and no noise was detected on dis-
charge and after 11months.
Conclusion: The S-ICD was developed as a safe and effective alternative therapy to
transvenous system, but uncommon complications could occur. Strong gym isometric
exercise could be the cause of sleeve’s fracture and lead displacement, with conse-
quent low amplitude signal, oversensing and inappropriate shock. Reprogramming
the device didn’t resolve the problem and surgical revision was necessary.
Remarkable, not expected adherences were found during lead extraction, needing
transvenous dilatator tools. A three-incision technique was performed to guarantee
gym exercises. Our case highlights the uncommon effort removing subcutaneous
defibrillator lead and the usefulness of a three-incision technique in sportsman
patient.

461 Primary prevention: left atrial predictive role and icd shocks in idiopathic
and ischaemic cardiomyopathy

Arianna Bissolino1, Alessandro Andreis1, Massimo Magnano S.Lio1, Andrea Saglietto1,
Mattia Peyracchia1, Daniele Errigo1, Francesco Fioravanti1, Carlo Budano1, Pier
Giorgio Golzio1, Davide Castagno1, Carla Giustetto1, and Gaetano Maria De Ferrari1
1Citta della Salute e Della Scienza - Presidio Molinette

Introduction: Left atrial size is a known marker of cardiomyopathy severity. Left
atrial volume index (LAVI) is a predictor of heart failure and mortality, irrespective
of left ventricular (LV) systolic function. This could be explained by LA impact of in
LV filling pressure, stiffness and myocardial stretch. In literature, data on the atrial
role on predicting ventricular arrhythmias are lacking, especially in the implantable
cardioverter defibrillator (ICD) carrier patients. Thus, we investigated the potential
role of LAVI in predicting a higher incidence of ventricular arrhythmias treated by
appropriate ICD shocks and therapies (shock and/or ATP) in primary prevention
patients with idiopathic dilated cardiomyopathy (IDC) or coronary artery disease
(CAD). Secondary endpoint was the association between LAVI, inappropriate shock
and atrial fibrillation.
Methods: We included consecutive patients underwent ICD implantation for primary
prevention between January 2010 and December 2016 in our centre with CAD or IDC.
Appropriate and inappropriate shocks and therapies (shock and/or ATP) incidences

were assessed. Baseline demographic, clinical characteristics and six-monthly follow-
up data were collected.
Results: A total of 352 patients (63% CAD; 37% IDC, 18% female, average age of 65 6

10 years) were included in this study. During a mean follow-up of 486 23months,
appropriate therapies occurred in 24% of the total population, appropriate shocks in
14.2% and inappropriate in 7.9%. Regarding the impact of atrial size, data were accu-
rately recorded in 187 patients. Baseline characteristics did not significantly differ
from those of the total population. Severe left atrial dilatation was defined as LAVI �
48ml/m2 (57%; CAD vs IDC p¼ 0.52). Similar mean value of ejection fraction
(276 5.6) and the same rate of atrial fibrillation history (28%; p¼ 0, 99) between
severe LA dilatation (SLAD) group and non-severely LA dilatation (NSLAD) group.
Appropriate therapy incidence was 28% in SLAD group, while 14% in NSLAD. A statisti-
cally significant association between LAVI and appropriate therapies was found (HR
2.19, 95% CI 1.07–4.5; p¼ 0.02). Similarly, appropriate shocks (21% in SLAD group vs
9%; HR 2.76, 95% CI 1.2-6.8; p¼ 0.03). Regarding the secondary endpoint, the inci-
dence of inappropriate shocks was statistically similar between groups (p¼ 0.28).
History of atrial fibrillation was a predictive factor of inappropriate shocks (H.R. 2.7,
95% CI 1.14–6.47, p¼ 0.038). LAVI was correlated with atrial fibrillation: 63% of
patients with LAVI � 48ml/m2; 84% of patient with LAVI � 48ml/m).
Conclusion: The present study highlights the role of left atrial dilatation in primary
prevention ICD carriers. LAVI is a predictive factor for higher incidence of appropri-
ate therapies possibly due to its impact on LV filling pressure and stiffness. As far as
we know, our study improves upon literature results by enrolling more patients with
a longer follow-up period. Therefore, in patients with the same ejection fraction,
severe left atrial dilatation could be considered an additional predictive factor to
confirm ICD primary prevention implantation in CAD and IDC patients, without being
discouraged by the risk of inappropriate shocks in the absence of atrial fibrillation.

879 Endo-epicardial substrate mapping and ablation in patients with Brugada
syndrome: a single centre experience

Alessandro Blandino1, Francesca Bianchi1, Andrea Sibona Masi1, Maria Rosa Conte1,
Mauro De Benedictis1, and Stefano Grossi1
1Electrophysiology Section, Cardiology Division, Department of Internal Medicine,
Mauriziano Umberto I Hospital, Turin, Italy

Introduction: Brugada syndrome (BrS) is a genetic arrhythmic disease associated
with an increased risk of sudden cardiac death. The primary BrS electrophysiological
substrate is delayed depolarization over the anterior aspect of the RVOT epicardium
and catheter ablation of this abnormal area is able to prevent VT/VF and normalize
the ECG pattern. Study aim is to evaluate the results of RVOT endo-/epicardial map-
ping and ablation in consecutive BrS patients with various clinical presentation.
Methods: A total of 37 BrS patients were enrolled, of whom 28 male, with a mean
age of 506 9 years. Type I ECG pattern was documented spontaneously in 28 patients
and only after ajmaline challenge in the remaining 9. Eighteen patients experienced
symptoms: 1 out-of-hospital cardiac arrest, 5 VT/VF storm, 15 had syncope, 15 palpi-
tations. ICDs were implanted in 5 while 6 patients had a loop-recorder. A baseline EP
study was performed in all patients before the procedure and sustained VT/VF was
inducible in 35 (95%) patients. After RV endocardial mapping and double epicardial
access, a substrate electroanatomic RVOT epicardial map was obtained, before and
after ajmaline, in order to identify areas of low voltage and tagging all the abnormal
ventricular electrograms (AVE) inside. RF ablation was performed aiming to complete
elimination of AVEs.
Results: Areas with AVEs were present in all patients (9.26 5.2 cm2 at baseline vs.
16.26 7.7 cm2 after ajmaline infusion, p< 0.001). Ablation completely eliminated
AVEs in all patients, with a mean ablation area of 21.56 10.6 cm2. At the end of pro-
cedure, leading to ECG normalization in all patients but VT/VF still inducible in 4
(11%). No acute complications occurred, mild pericarditis was experienced by 15
(41%) patients, rapidly solved with NSAIDs and short-term colchicine. At a median
follow-of 10months, the ECG remained normal, even after ajmaline, in all but 4
patients (11%), while a repeated EPS was routinely performed and VT/VF noninduci-
bility was maintained in all patients. No repeated procedures were performed in the
study population.
Conclusions: Epicardial substrate elimination by RF ablation is associated with VT/
VF noninducibility in all the patients and ECG normalization in the large majority of
them. RF ablation set-up must be standardized in order to achieve durable and com-
parable results. Further studies are needed to understand the impact of this strategy
in reducing the risk of SCD.

478 Cryptogenic stroke and hidden atrial fibrillation: role of left atrial function
and prolonged monitoring with insertable cardiac monitor

Gabriella Bufano1, Carolina D�Angelo1, Francesca Pierfelice1, Maria Vittoria De Angelis2,
Massimiliano Faustino3, Sante Donato Pierdomenico5, Sabina Gallina4, and
Giulia Renda4
1Institute of Cardiology, “G. D’Annunzio” University, Chieti, Italy, 2Department of
Neurology, “SS Annunziata” Hospital Chieti, Italy, 3Pacing and Electrophysiology Unit
“SS Annunziata” Hospital Chieti, Italy, 4Department of Neuroscience, Imaging and
Clinical Sciences, University of Chieti-Pescara, Chieti, 5Department of Medical, Oral
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and Biotechnological Sciences, University “G. D’Annunzio” Chieti-Pescara, 66100
Chieti, Italy

Background: Cryptogenic stroke (CS) is associated with high rate of recurrence and
adverse outcome at long-term follow-up, expecially because the unknown etiology is
often associated with an uneffective secondary prevention. In such scene, hidden
atrial fibrillation (AF) could play an important pathophysiological role.
Objectives: The aim of this study was to identify parameters of left atrial size and
function that could correlate with the detection of hidden AF, documented at pro-
longed monitoring using insertable cardiac monitor (ICM) in patients with CS and div-
ided into 2 groups: non-embolic cryptogenic stroke (non-ESUS), embolic cryptogenic
stroke (ESUS).
Methods: This is a single-centre prospective cohort study. Patients with CS based on
clinical and radiological findings, according to TOAST’s criteria, were enrolled; all of
them received an ICM and underwent a transtoracic echocardiogram with the assess-
ment of left atrial parameters of size and function. All detected AF episodes
(�30 sec) were considered.
Results: We enrolled 47 patients (mean age 67.76 11.5 years), 36 ESUS (76.6%) and
11 non-ESUS (23.4%). Prolonged ECG monitoring with ICM showed hidden AF in 14
patients (30%). Mean age was 68.46 12.8 years for AF group and 66.56 11.1 years for
no AF group. In CS patients, univariate logistic regression analysis showed a signifi-
cant association between different echocardiographic parameters of size and left
atrial function and FA, particularly E/A ratio (p¼ 0.0046), Left Atrium End Systolic
Area (LA ESArea, p¼ 0.0067), Left Ventricular Ejection Fraction % (LVEF%, p¼ 0.038)
(Table 1). In the same group, in the multivariate logistic regression model, the echo-
cardiographic parameters E/A ratio (values> 1) and LVEF� 62% emerged as inde-
pendent predictors of FA. In ESUS group, univariate logistic regression analysis
showed a significant association between different echocardiographic parameters of
size and left atrial function and FA, particularly Pulmonary Vein Ar wave duration (PV
Ar duration, p¼ 0.033), E/A ratio (p¼ 0.0044), LVEF % (0.0043), and VTI total atrial
filling fraction (AFF, p¼ 0.0011) (Table 2).
Table 1

Conclusions: This study showed that some echocardiographic parameters (LVEF, E/A
ratio) are independent predictors of FA in all patients with CS, and different parame-
ters of size and left atrial function are significantly associated with AF in this group
of patients. Particularly, in ESUS patients a significant association emerged between
different echocardiographic parameters and FA.

444 Effects of corticosteroid therapy on incidence of pacemaker implantation
and conduction abnormalities after transfemoral aortic valve implantation

Giuseppe Uccello1, Lucy Barone1, Domenico Sergi1, Giulia Magliano1, Giuseppe Stifano1,
Valeria Cammalleri1, Saverio Muscoli1, Marco Di Luozzo1, Pasquale De Vico2, Francesca
Romana Prandi1, Davide De Nardo1, Giuliana Mazzara1, Ludovica Danza1,
Fabiana Romeo1, Lucia Cicchini1, Giorgia Pierelli1, Mariangela Tancredi1, and
Francesco Romeo 1

1Department of Cardiology - University of Rome “Tor Vergata”, Rome, Italy,
2Department of Anaesthesia - University of Rome “Tor Vergata”, Rome, Italy

Introduction: Transcatheter aortic valve replacement (TAVR) is a therapeutic option
for the management of patients with symptomatic severe aortic stenosis who have
high or intermediate surgical risk. Conduction abnormalities, especially bundle
branch block and high-grade atrioventricular block (HAVB) requiring pacemaker
(PPM), are the most common complications after TAVR. They are likely due to the
atrioventricular and infranodal tissues local damage as a result of trauma, ischemia,
Haemorrhage or oedema. Corticosteroids have a powerful anti-inflammatory role
mediated through receptors that modulate inflammatory gene expression.
Aims: In this study we sought to assess whether the anti-inflammatory effect of post
- procedural steroid treatment will reduce the incidence of conduction defects fol-
lowing TAVR.
Materials and Methods: This was a retrospective, single centre, observational study,
which included 90 patients undergoing TAVR. 30 were affected by conditions requir-
ing oral corticosteroids after intervention and received two oral doses of prednisone
25mg for five days after TAVR; the control group included 60 patients who underwent
TAVR without corticosteroid therapy. The primary endpoint was implantation of new

PPM during admission. The secondary endpoints were onset of new conduction
defects, as left bundle brunch block (LBBB), right bundle brunch block (RBBB) and
first degree atrioventricular block (AV block).
Results: The prednisone group consists of 12 males (40%) and mean age was
816 7 years; heart rate at baseline was 706 12 b.p.m., PR interval 1876 39 millisec-
onds and QRS 1086 24 milliseconds; 2 patients presented first degree AV block (7%),
one presented RBBB (3%) and 4 presented LBBB (13%); 11 patients were on therapy
with beta-blockers (37%). Similarly, control group consists of 31 males (52%, p¼ 0.6)
and a mean age of 816 7 years; heart rate at baseline was 706 18 b.p.m., PR inter-
val 1976 36 milliseconds and QRS 1116 27 milliseconds; first degree AV block was
present in 14 patients (23%; p¼ 0, 09), RBBB in 7 patients (12%; p¼ 0, 35); LBBB in
10 patients (17%, p¼ 0, 9); 34 patients was on beta-blockers (57%, p¼ 0, 12). At the
discharge, 4 patients had undergone to PPM implantation in prednisone group and 11
in control group (13% vs 18%; p¼ 0, 76). A new first degree AV block occurred in 3
and 4 patients in the two groups respectively (10% vs 7%; p¼ 0, 89); a new LBBB in 8
patients in prednisone group (27%) and in 13 patients in control group (22%; p¼ 0,
79) and a new RBBB in 1 and 3 patients respectively (3% vs 5%; p¼ 0, 86).
Conclusions: Corticosteroid therapy does not reduce risk of PPM implantation after
TAVR during admission. This question needs further investigation to clarify if an anti-
inflammatory therapy can have a role in the prevention of conduction system defects
related to TAVR.

401 Transvenous vs. non-transvenous implantable cardioverter-defibrillator: a
meta-analysis of comparative outcome studies in the pediatric and young adult
population

Anna Lisa Carillo1, Fabrizio Ricci2, Francesco Radico1, Umberto Ianni1,
Federico Archilletti1, Carlo De Innocentiis1, Antonio Procopio1, Massimiliano Faustino3,
Marco Zimarino1, Sante Donato Pierdomenico1, Sabina Gallina1, and Giulia Renda 1

1Universita’ degli Studi “G. D’Annunzio” di Chieti-Pescara, 2Dipartimento di
Neuroscienze e di Imaging dell’Universita’ “G. D’Annunzio” di Chieti, 3Ospedale “SS
Annunziata” di Chieti

Background and Aims: Implantation of transvenous (TV)-implantable cardioverter
defibrillator (ICD) systems in the pediatric population is challenging and associated
with a relatively small but nontrivial rate of complications including infection, inap-
propriate ICD shocks and lead malfunction. Non-transvenous (NTV) systems has been
proposed as an alternative therapeutic option, but comparative outcome data are
hitherto scarce, especially in the pediatric and young adult population. To overcome
this paucity in the current literature, we aimed to summarize and compare safety
and efficacy outcomes between TV- and NTV-ICD systems in a meta-analysis of obser-
vational studies.
Methods: We performed a systematic review and meta-analysis of comparative out-
come studies between TV- and NTV-ICD systems from January 2009 to May 2019. We
assessed Mantel-Haenszel pooled estimates of relative risk (RR) and 95% confidence
intervals (CIs) for all-cause death, lead complications, infections, implant site com-
plications and inappropriate shocks for NTV-ICD vs. TV-ICD at the longest follow-up.
Results: We identified a total of 6 studies, including an overall population of 495
patients (mean age 166 4 years), with a mean follow-up 40months. Baseline charac-
teristics were similar between the two groups. The incident risk of lead/device (RR
1.02, 95% CI 0.18-3.90) and implant site complications (RR 0.76, 95% CI 0.23-2.36),
infections (RR 1.46, 95% CI 0.42-4.88), inappropriate shock (RR 0.71, 95% CI 0.35-
1.32) and all-cause death (RR 0.62, 95% CI 0.28-1.37) was similar between NTV- and
TV-ICD systems.
Conclusions: No detectable difference was observed between NTV- and TV-ICD sys-
tems. This result supports the concept that NTV systems might be considered a safe
and effective alternative to TV-ICD in the pediatric and young adult population.
Large randomized studies are needed to achieve more comprehensive evidence and
bolster clear guidelines on the selection of NTV- vs. TV-ICD systems.

694 Inadvertent implantation of a permanent pacemaker ventricular lead into
the left ventricle: identification, management and implications

Giovanni Caroli1, Vincenzo Ezio Santobuono1, Riccardo Memeo1, Matteo Anaclerio1,
Carla Volpe1, Aldo Agea1, Donatella Argentiero1, Antonio Gianluca Robles1, and
Stefano Favale 1

1Universita’ degli Studi di Bari

Inadvertent malpositioning of a cardiac implantable electronic device lead into the
left ventricle is a rare complication of transvenous pacing and defibrillation. Rapid
identification of lead position is critical during implantation and just after the proce-
dure, with immediate correction required if malpositioning is detected.
Thromboembolic events are common and usually secondary to fibrosis or thrombus
formation on or around the lead. Anticoagulation can prevent thromboembolic
events. Percutaneous and surgical LV lead extractions have been performed success-
fully, but the risks of percutaneous lead removal are not well-defined.
We report a case of a 92-year-old female patient with an inadvertent transvenous
permanent pacing lead into the left ventricle through an atrial-septum defect
implanted for an incidental finding of complete atrioventricular block with a low
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ventricular rate. The decision was made to leave the pacing lead in place and con-
tinue lifelong anticoagulation therapy.
While uncommon, inadvertent LV lead placement is a potentially devastating compli-
cation of pacemaker implantation. Appropriate analysis of the paced QRS pattern on
ECG and post- implantation chest radiograph may reduce morbidity and mortality by
promoting early recognition and treatment, and two-dimensional echocardiography
can help to confirm left ventricular placement via an atrial septal defect, patent
foramen ovale, or perforation of the interventricular septum.

559 Efficacy and safety of direct oral anticoagulants in patients with atrial
fibrillation and high thromboembolic risk. A systematic review

Marco Matteo Ciccone1, Maria Consiglia Bellino1, Annagrazia Cecere1, Aldo Agea1,
Roberta Ruggieri1, Rosa Nitti1, Francesca Cortese1, Micaela De Palo3,
Francesco Massari2, Domenico Acanfora4, Giovanni Ricci5, Chiara Acanfora4,
Gerardo Casucci4, and Pietro Scicchitano1,2
1Cardiology Department, University of Bari, 2Cardiology Department, Hospital “F
Perinei” Altamura, 3Cardiac Surgery Unit, Mater Dei Hospital, Bari, 4Internal
Medicine Unit, San Francesco Hospital Telese Terme, 5Internal Medicine Unit,
Cardarelli Hospital Campobasso

Background: The aim of the study was to evaluate the efficacy and safety of direct
oral anticoagulants (DOACs) in a subgroup of patients with atrial fibrillation (AF),
CHADS2 score� 3, advanced age, and heart failure (HF) coming from the main DOACs
randomized clinical trials.
Methods: We searched MEDLINE, MEDLINE In-Process, and Other Non-Indexed
Citations. EMBASE, PubMed, and the Cochrane Central Register of Controlled Trials.
English-language articles published from 2002 to March 2019 dealing with DOACs for
preventing thrombotic events in AF were considered. We did not conduct any statis-
tical analyses as indirect comparison between DOACs represents hypothesis genera-
tors.
Results: This systematic review was restricted to the subgroup of patients with
CHADS2 score� 3 (n¼ 31, 203), elderly (n¼ 24, 788), and with HF (n¼ 29, 297)
derived from the pivotal trials. Risk index (RI) was calculated. The RI for stroke/sys-
temic embolism was similar in all of the patients treated with DOACs or warfarin.
The lowest RI was in rivaroxaban patients (CHADS2 score� 3: RI¼ 0.04; elderly:
RI¼ 0.09; HF: RI¼ 0.05). The RIs for bleeding were higher in patients treated with
dabigatran (CHADS2 score� 3: RI110¼0.23; elderly: RI110¼0.22; HF: RI110¼0.16.
CHADS2 score� 3: RI150¼0.30; elderly: RI150¼0.24; HF: RI150¼0.16). The bleeding RIs
were higher with apixaban (CHADS2 score� 3: RI¼ 0.23; elderly: RI¼ 0.25; HF:
RI¼ 0.14) and dabigatran (CHADS2score� 3: RI¼ 0.28; elderly: RI¼ 0.21; HF:
RI¼ 0.19).
Conclusions: The use of DOACs is a reasonable alternative to vitamin-K antagonists
in AF patients with CHADS2 score� 3, advanced age, and HF. The RI constitutes a use-
ful, additional tool to facilitate clinicians in choosing DOACs or Warfarin in particular
category of AF patients.

560 The impairment in kidney function in anticoagulation ERA. A
pathophysiological insight

Pietro Scicchitano1,2, Maria Consiglia Bellino1, Annagrazia Cecere1, Aldo Agea1,
Rosa Nitti1, Roberta Ruggieri1, Francesca Cortese1, Micaela De Palo3,
Francesco Massari2, Pasquale Caldarola4, and Marco Matteo Ciccone 1

1Cardiology Department, University of Bari, 2Cardiology Department, Hospital “F
Perinei” Altamura (BA), 3Cardiac Surgery Unit, Mater Dei Hospital, Bari, 4Cardiology
Department, Hospital “San Paolo”, Bari

The need for anticoagulation in patients with atrial fibrillation (AF) is fundamental
to prevent thromboembolic events. Direct oral anticoagulants recently demonstrated
to be superior, or at least equal to Warfarin in reducing the risk for stroke/systemic
embolism and to prevent major bleeding and intracranial haemorrhages.
A great part of AF population suffers from chronic kidney disease (CKD). Indeed, the
relationship between AF and renal function is bidirectional: AF can trigger kidney
failure as well as the kidney impairment can promote alterations able to enhance AF.
Nevertheless, there are concerns in prescription of anticoagulants to patients with
AF and CKD.
The worsening in kidney function can be effectively due to anticoagulants adminis-
tration. Warfarin has been recognized to promote acute kidney failure in case of
excessive anticoagulation levels. Nevertheless, further mechanisms can induce the
chronic worsening of renal function this leading to the decline of kidney function
observed in post-hoc analysis of registration trials and dedicated observational stud-
ies.
By contrast, DOACs more protect kidneys from injuries with more efficiency with
respect to Warfarin, although they still continue to play a role in promoting some
kidney lesions. The exact mechanisms are still unknown.
This review is aimed to discuss the influence of anticoagulants on renal impairment
as well as to overview potential physio-pathological mechanisms related to this clini-
cal complication.

561 The electocardiographic changes associated with hypothermia: the Osborn
wave

Francesca Cortese1, Alessandra Paglia1, Pietro Scicchitano2, Marco Matteo Ciccone3,
Andrea Andriani1, Luigi Truncellito1, and Giacinto Calculli 4
1Ospedale Giovanni Paolo II, Policoro, 2Ospedale F. Perinei, Altamura, 3UNITA’ di
Cardiologia, Policlinico di Bari, 4Ospedale Madonna delle Grazie, Matera

A 93-year-old patient came to our observation for general malaise, sensory obnubila-
tion, aphasia and dysphagia. He had arterial hypertension in drug treatment. At the
first medical contact he presented hypothermia (body temperature: 28 � C) and
marked bradycardia. The ECG showed a non-evaluable atrial activity (likely atrial
paralysis) with the presence of a junctional rhythm at the frequency of 37 b.p.m.
Blood pressure was around 100/60mmHg with preserved cardiovascular compensa-
tion, in the presence of a moderately depressed cardiac function. Furthermore, the
presence of a positive deflection in the terminal part of the QRS complex with eleva-
tion of the point J, in the lateral precordial derivations V4-V6, and a terminal slow-
ing of the QRS complex in the lower derivations, the so-called “wave of Osborn”,
were also observed figure 1.

Figure 1 The arrows indicate the positive deflection in the terminal part of the QRS
with elevation of the point J, while the stars indicate a late delta wave in the terminal
part of the QRS complex, both known as “Osborn wave”.

For the reduction of the sensory and of the critical power, the patient was subjected
to brain CT scan with finding of a thin hyperdense layer the right and left hemispheric
convexity suggestive for subdural hematoma. After adequate warming and supportive
therapy, a progressive increase in heart rate was observed with restoration of the sinus
rhythm and disappearance of the Osborn wave, figure 2.

Figure 2 ECG showing a sinus rhythm interrupted by supraventricular extrasystoles
with an average frequency of 75 b.p.m. Osborn’s wave has disappeared.

The Osborn wave is the most specific electrocardiographic sign of hypothermia.

It consists of an electrocardiographic deflection which is manifested as a late delta
wave or as a small R ’wave following the QRS. It is the manifestation on the surface
ECG of the electric gradient between a more prominent spike and dome action poten-
tial of epicardial cells than that of endocardial cells, an effect that is believed to be
linked to a slowing down of the activation kinetics of K þ channels Ito compared to
calcium channels, associated with low temperature.
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765 Inter-observer and intra-observer agreement in diagnosis of type 2
brugada pattern

Pasquale Crea1, Luigi Rivetti2, Roberto Bitto1, Luca Zappia1, Alessandro Caracciolo1,
Renato Scalise1, Armando Salito1, Paolo Mazzone1, Nicol�o Pellegrino1, Chiara Ruggieri1,
Francesca Frecentese1, Francesca Croella1, Giuseppe Dattilo1, Francesco Luzza1, and
Giuseppe Oreto1
1Cardiology Unit, Department of Clinical and Experimental Medicine, University of
Messina, 2Department of Cardiology, S. Maria dei Battuti Hospital, AULSS 2 Veneto,
Conegliano

Introduction: Brugada syndrome (BrS) is a disorder characterized by increased risk of
sudden death associated with definite ECG abnormalities (J wave, elevated ST seg-
ment) confined to the right precordial leads (V1 to V3), in the absence of structural
heart disease. While type 1 BP diagnosis is often simple, differentiation of Type 2 BP
from incomplete right bundle branch block (IRBBB) can be insidious. The aim of our
study was to assess inter-observer and intra-observer agreement in the diagnosis of
type 2 BP in a cohort of cardiologists with different skills.
Methods: We proposed these 14 ECGs to 42 partecipants belonging to Italian centers:
14 arrhythmologists, 14 general cardiologists and 14 electrophysiology (EP) fellows.
Every ECG was showed with the standard 12 leads, accompanied by V1 and V2
recorded at the 3rd or 2nd intercostal spaces or both. Evaluators were asked to deter-
mine whether each ECG was a Type 2 BP, so needing further assessment with Class I
drug test, or an IRBBB (no further assessment needed). No clinical data about the
patient were revealed to the participants, to avoid any suggestions. The same 14
ECGs, with a different order, were proposed fifteen days later to the same cohort to
assess intra-observer variability.
Statistical Analysis: Inter-observer results were calculated using a Fleiss K. Intra-
observer results were calculated using Cohen’s K. The strength of agreement was
categorized according to Landis and Koch. A K value <0.00 was rated poor; 0.00-
0.20, slight; 0.21-0.40, fair; 0.41-0.60, moderate; 0.61- 0.80, substantial; and 0.81-
1.00, almost perfect.
Results: In all three groups k value was <0.20 assessing only a slight agreement
between partecipants of any categories. Agreement between diagnosis of the first
and the second round of the survey, respectively for 5 arrhythmologists, 5 general
cardiologists and 5 EP fellows, was calculated. Totally, a wide variability in k values
was found in all groups. Arrhythmologists showed an intra-observer agreement rang-
ing from fair to almost perfect. It seems slight better than general cardiologists and
EP fellows, showing widest variability, from poor to moderate for general cardiolo-
gists and from poor to almost perfect for EP fellows.
Discussion: Data demonstrated poor reliability of diagnosis of type 2 BP in a cohort
of cardiologists with different skills. Nowadays, diagnosis of type 1 BP, although rare,
is relatively simple and within the reach of all cardiologists. On the other hand,
Cardiologists with different experience are daily facing the question Type 2 BP vs.
IRBBB in ECGs recorded for preoperative or sports screening. Our study demon-
strated, for the first time, a wide inter-observer variability in the diagnosis of type
2 BP in categories of cardiologists with different abilities. Even arrhythmologists
showed low agreement. Considering 5 operators per class, intra-observer agreement
is fair to moderate overall with a slight superiority of arrhythmologists.
Conclusion: Reproducibility of type 2 Brugada Pattern diagnostic criteria is low, even
among experts. These findings raises serious questions about basic screening, not
counting the influence of clinical factors in the diagnosis. An initial selection bias
may influence data in literature also in terms of risk of arrhythmic events. The
extension of the pharmacological test to all patients with a positive terminal wave in
V1 V2 turns out to be not feasible in clinical practice and above all not consistent.
Thus, new diagnostic criteria with validated reproducibility are probably needed.

770 How to safely manage delivery of a pregnant woman with congenital AV
block?

Pasquale Crea1, Alessandro Caracciolo1, Luca Zappia1, Giulia Laterra1,
Vittoria Vaccaro1, Annita Bava1, Claudia Morabito1, Giuseppe Ferrazzo1, Claudio
D�angelo1, Giuseppe Dattilo1, Scipione Carerj1, Francesco Luzza1, and Giuseppe Oreto 1

1Cardiology Unit, Department of Clinical and Experimental Medicine, University of
Messina

Introduction: The incidence of congenital atrioventricular block (CAVB) is between 1
in 15,000 and 1 in 20,000 births. Whenever encountered in a pregnant women, CAVB
presents a challenge for gynecologists and calls for a multidisciplinary approach
involving cardiologists and anesthesiologists.
Case Report: A 40-year-old pregnant female underwent routinary cardiologic clinical
assessment. 8 years ago an ECG showed 2: 1 AV block (presumably congenital). The
electrophysiological study showed nodal AV block with adequate rate increase after
atropine administration. 8 years later an ECG was taken when her gestation period
was 38weeks. Physical examination, apart from the pregnancy and low heart rate,

was normal. She had not experienced any dizziness or syncope. The ECG showed
complete heart block with an escape junctional rhythm at 35 b.p.m. Transthoracic
echocardiography showed a structurally normal heart, excluding cardiomyopathy or
significative valvular disease. Our approach to manage this complex clinical scenario
contemplated a multidisciplinary team involving interventional cardiologists, gyne-
cologists, neonatologists and anestesiologists. We programmed cesarian delivery in
order to reduce unknowns of a spontaneous labour and to permit the active presence
of all specialists. Lowdose combined spinal and epidural anesthesia was performed.
A right jugular venous access was obtained with echography guidance. A 5 F steerable
electrophysiological catheter was advanced via superior vena cava until reaching
right atrium and leaved there, in order to reduce the possibility of perforation due
to positioning in the right ventricle and in case of sudden bradycardia, to rapidly
pass throughout the tricuspid valve and stimulate the right ventricle. During cesarian
delivery no changes in hemodynamics were observed with a constant heart rate of 35
b.p.m. The baby delivered had a normal Apgar score. The mother underwent ECG
monitoring for the following 4 days in an intensive unit. After delivery the ECG of the
patient showed again 2: 1 AV block. However, considering the age of the patient, we
proposed permanent pacing. So, a dual chamber pacemaker was implanted on 5th
postoperative day in DDD mode 50/160bpm. Patient was discharged in good health
three days after.
Discussion: Thirty per cent of congenital AV blocks remain undiscovered until adult-
hood, and may present for the first time during pregnancy. Current ESC guidelines
affirm isolated congenital complete heart block has a favorable outcome during preg-
nancy, especially when the escape rhythm has a narrow QRS complex. On the other
side, the risks of permanent pacemaker implantation during pregnancy are generally
low, especially if the fetus is beyond 8weeks gestation. Moreover, ESC guidelines sug-
gestes vaginal delivery carries no extra risks in a mother with congenital complete
heart block. However vaginal delivery cannot permit to organize an adequate set-
ting. In case of symptomatic bradycardia, transvenous pacing should be established
as soon as possible. For these reasons, an adequate venous access should be
obtained, before the delivery guarantees minimal x-ray exposure to the fetus. In
conclusion CAVB in a pregnant woman is a challenge that requires multidisciplinary
approach. Our approach, including jugular venous access in the setting of a cesarean
delivery, guarantees a quick emergency transvenous pacing with low risks.

191 Epidemiologic analysis in patients with persistent atrial fibrillation and
spontaneous restoration to sinus rhythm: a single centre evaluation

Antonello Cuccaro1, Gianluigi Malerba1, Francesca Ceriani1, Antonella Mancinelli1,
Gaia Telli1, Roberta Giani1, Edoardo Paganini1, Jacopo Marazzato1, and Roberto De
Ponti 1
1Department of Cardiovascular Disease—The Circolo Hospital and Macchi
Foundation—University of Insubria, Varese - Italy

Background: Atrial fibrillation (AF) is the most commonly encountered supraventric-
ular arrhythmia in an elderly population representing one of the leading causes for
stroke, heart failure and all-cause mortality in the world. Historically, electrical car-
dioversion (EC) has been regarded as a safe and effective procedure in sinus rhythm
(SR) restoration in AF patients, especially when AF onset is clearly assessed.
Conversely, in the absence of hemodynamic compromise and when AF duration may
not be clearly evaluated, a 3-week anticoagulation regimen is mandatory or a trans-
oesophageal echo (TEE) strategy may be considered, if available. Notwithstanding,
in this clinical scenario, some patients may present with spontaneous conversion to
SR as assessed during ECG screening before EC.
Aim: The aim of this study was to assess the prevalence of spontaneous restoration
to SR in patients with history of persistent AF scheduled for EC. Moreover, specific
clinical features have been evaluated in this group of patients.
Methods: From April 2017 to June 2019, 260 consecutive patients (164M) with persis-
tent AF undergoing a scheduled EC procedure have been considered. Before EC, a
12-lead ECG has been performed for each patient and the spontaneous restoration to
SR has been evaluated in the whole number of patients. Nevertheless, clinical data
were available for 78 patients only (56M, mean age 696 12 years) and were consid-
ered as follows: age, sex, antiarrhythmic drugs, anticoagulant drugs, prevalence of
chronic kidney disease, mean CHA2DS2VASc score, left ventricular ejection fraction
(>50%), and left atrial enlargement (indexed volume> 34ml / m2). Moreover these
clinical data were compared in patients with spontaneous SR restoration to the ones
with persistent AF before scheduled EC.
Results: Spontaneous restoration to SR was found in 65 out of 260 patients (25%).
Where clinical data were available, 21 patients out of 78 (27%, mean age
736 7 years) showed spontaneous restoration to SR. In this latter group of 21
patients, the vast majority were older and with a higher CHA2DS2VASc score. As
shown in Table 1, comparing all the other clinical data in patients w/wo spontaneous
restoration to SR, no statistical significance has been found.
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Table 1

Spont. SR EC p value

AGE 73.46 7.4 67.66 13 0.015
SEX (M) 57% 79% 0.09
NOACs/NVKAs NOACs 47% NOACs 76% 0.035
ANTIARRHYTHMIC DRUGS 40% AMIOD. 40% AMIOD. 0.89
MEAN CHA2DS2-VASc SCORE 3.2 þ/- 1.3 2.3 þ/- 1.5 0, 02
FEVS > 50% 18 (85%) 47 (93%) 0.3
LA enlargement 18 (85%) 46 (79%) 0.75
(vol. > 34ml/m2)
CKD 14 (67%) 40 (69%) 0.94

Conclusions: Spontaneous restoration to SR occurs in a non negligible rate of
patients (25%) with a history of persistent AF undergoing a scheduled EC. The very
preliminary data of our study showed a trend towards a greater probability of spon-
taneous conversion to SR in patients with higher CHA2DS-VASc in an older population.
To confirm these data further studies are required, increasing the number of patients
considered.

322 A novel score using left atrial volume index, gender, and age to predict the
presence of low voltage zones in patients with atrial fibrillation: the
Zentralklinik Bad Berka and University of L’Aquila (ZAQ) score

Gabriele D�Ambrosio1, Silvio Romano2, Obaida Alothman3, Giuseppe Patti2,
Markus Frommhold3, Georgi Borisov3, Karam Issa3, Maria Penco2, Santi Raffa3, and
Johann Christoph Geller4
1University of L’Aquila, Italy and Zentralklinik Bad Berka, Germany, 2University of
L’Aquila, Italy, 3Zentralklinik Bad Berka, Germany, 4Zentralklinik Bad Berka and Otto-
Von-Guericke University School of Medicine, Magdeburg, Germany

Backgroud: Pulmonary vein isolation (PVI) is the most effective therapy for patients
(pts) with paroxysmal atrial fibrillation (AF). However, in pts with advanced struc-
tural atrial changes (both paroxysmal and persistent AF), substrate modification may
be required although the ideal ablation strategy is still debated. Therefore, it would
be helpful to assess the presence of substrate in the left atrium (LA) before the abla-
tion. We hypothesized that indexed LA volume (LAVI) is (1) associated with the pres-
ence of low voltage zones (LVZ) identified by EVM in the left atrium and (2) helpful
in developing a score that predicts the need for additional substrate modification
during ablation.
Methods: We defined the cut-off value of LAVI and age which had the best accuracy
to detect LVZ in receiver operating characteristic curve (ROC). Clinical predictors for
the presence of LVZ were identified with regression analysis. These parameters were
used to build a risk score (ZAQ Score: female gender, age� 65 years and LAVI� 57ml/
m2). The risk score was subsequently validated in our institution.
Results: 374 patients (age 63 [56-70] years, 149 female, 152 persistent AF, Echo LA
diameter 40 [37-43] mm, CT LA volume 115 [95-138] ml and CT LAVI 57 [48-68] ml/
m2. In the derivation cohort, the ZAQ score correctly identified the 75 pts with LVZ
(AUC 0.81; 95% CI 0.76-0.86; p<.001). In the validation cohort, the predictive value
of the ZAQ score was confirmed (AUC 0.786; 95% CI 0.700-0.827; p<.001).
Conclusions: The ZAQ score is able to identify pts with and without LVZ and may be
helpful in planning the ablation strategy (i.e. Cryo balloon PVI vs RF PVI þ substrate
modification).

636 Late or early Twiddler’s syndrome, should pacemaker generator
replacement reset the stopwatch?

Carlo De Innocentiis1, Daniele Sacchetta3, Michele Millesimo1, Alessandro Corazzini2,
Luigi Leonzio2, and Vincenzo Cicchitti2
1Institute of Cardiology “G. D’Annunzio” University Chieti-Pescara, Italy,
2Cardiovascular Department, ASL Lanciano-Vasto-Chieti, Italy, 3Cardiac Intensive
Care and Interventional Cardiology Unit, Santo Spirito Hospital, Pescara, Italy

Background: Twiddler’s syndrome is a rare but potentially serious mechanical com-
plication of cardiac implantable electronic devices (CIED) implantation. Different
variants and several mechanisms have been described. Recognized risk factors for
twiddler’s syndrome development include old age, cognitive decline or psychiatric
illness, obesity, female gender and oversized device pocket.
Case Description: We report the case of a 95 years old woman with twiddler’s syn-
drome occurred three months after generator replacement of a dual chamber pace-
maker previously implanted for symptomatic complete atrioventricular block.
Routine follow-up with device electronic interrogation revealed device dysfunction
with failure of both ventricular pacing and sensing. Chest X-ray highlighted the
occurrence of leads retraction and coiling around pacemaker generator. On query,
the patient admitted that she had repeatedly manipulated the pacemaker generator
in the skin pocket. The patient was hospitalized and underwent contralateral de

novo implantation because of trapped and damaged leads. Additional safety suture
of pacemaker generator to fascia was also performed.
Discussion: Despite the majority of cases are diagnosed within the first year, twid-
dler’s syndrome may occur at any time after device implantation. In the described
case, CIED was implanted seven years earlier but the patient underwent generator
replacement during pacemaker elective replacement interval (ERI) just three months
before the evidence of twiddler’s syndrome. Although our patient was at high risk to
develop the syndrome because of cognitive decline, old age and female gender, it
occurred only after pacemaker generator replacement suggesting the hypothesis
that such procedure may represent an additional risk factor for leads dislodgement.
Conclusions: Twiddler’s syndrome, although rare, is increasingly recognized as a
cause of idiopathic leads migration. Generator replacement of transvenous CIED may
represent the trigger for twiddler’s syndrome development.

795 Ultrasound-guided axillary vein cannulation for cardiac implantable
electronic devices leads insertion

Carlo De Innocentiis1, Martino Di Simone2, Vincenzo Cicchitti3, Daniele Sacchetta2,
Elvira Verrengia1, Roberta Magnano2, Laura Pezzi2, Alberto D�alleva2, Fabrizio Ricci4,
Tommaso Civitarese2, Massimo Di Marco2, Daniele Forlani2, Leonardo Paloscia2, and
Tullio Agricola 2

1Institute of Cardiology, “G. D’Annuzio” University Chieti-Pescara, Italy, 2Cardiac
Intensive Care And Interventional Cardiology Unit, Santo Spirito Hospital, Pescara,
Italy, 3Cardiovascular department, ASL Lanciano-Vasto-Chieti, Italy, 4Department of
Neuroscience, Imaging and Clinical Sciences, “G. D’Annunzio” University Chieti-
Pescara, Italy

Objective: To assess safety and feasibility of ultrasound-guided axillary vein cannula-
tion for cardiac implantable electronic devices (CIEDs) leads insertion.
Background: In recent years, the axillary vein has been increasingly used for CIEDs
placement due to large vessel size, rapid access, and the absence of leads crush.
The available venography technique for axillary vein cannulation requires both fluo-
roscopy and contrast medium administration. Ultrasonography is a well-recognized
radiation-free aid to central venous catheterization for jugular, subclavian and axil-
lary veins. However, the safety and feasibility of an ultrasound-guided axillary
approach for leads placement is poorly investigated.
Methods: In a retrospective observational study, we evaluated the safety of ultra-
sound-guided axillary compared to blind subclavian vein catheterization for leads
placement in a cohort of 81 consecutive patients referred to our centre for CIEDs
implantation. The primary endpoint is the incidence of puncture-related complica-
tions. Secondary endpoints are fluoroscopy time, access time, and 30-day pocket or
device complications.
Results: 23 patients underwent an ultrasound-guided axillary vein catheterization
and 58 a blind subclavian vein catheterization. Puncture-related complications were
significantly lower in the ultrasound-guided compared to blind technique group
(p¼ 0.040), due to lower rates of arterial puncture. Access time was significantly
shorter in the ultrasound-guided group. There were no differences in fluoroscopy
time and in the 30-day incidence of pocket or device complications.
Conclusions: Ultrasound-guided axillary vein catheterization is a safe and effective
technique for CIEDs leads insertion. This technique reduces the incidence of punc-
ture-related complications and is associated with shorter access time compared to
blind subclavian vein catheterization.

805 Coronary atherosclerotic disease as additional risk factor to modify HCM
risk-SCD score

Emilia De Luca1, Antonio Curcio1, Eugenia Pasceri1, Iolanda Aquila1, Stefania Zinzi1,
Elisa Principe1, Giuseppe Santarpia1, and Ciro Indolfi 1
1Division of Cardiology, Department of Medical And Surgical Sciences, Magna Graecia
University, Italy

Background: Hypertrophic cardiomyopathy (HCM) is the most common genetic cardi-
ovascular disease, characterized by a very heterogeneous clinical presentation with
arrhythmic sudden death, and progressive heart failure.
Myocardial ischemia is related to structural abnormalities of the vessels itself, to
their intramural route, both associated with mismatch of myocardial oxygen supply;
nevertheless, currently available reports show that up to 20% of patients with HCM
have coronary artery disease (CAD) as coexistent risk factor. Nowadays, there is a
gap in literature about the outcome of coronary artery disease in HCM patients;
moreover, it is not known to what extent coronary artery disease can increase the
risk of arrhythmias (either brady- or tachy-arrhythmias) and therefore have an
impact on the risk score of HCM patients.
Methods: Our inherited arrhythmia clinics to date recruited 34 patients diagnosed
with HCM. HCM Risk-SCD was calculated according to parameters indicated by cur-
rent guidelines. Devices for cardiac rhythm management (implantable cardioverter/
defibrillator, ICD; subcutaneous-ICD, S-ICD; pacemaker, PMK) were implanted when
needed. The cohort presented with 14 patients with concomitant CAD requiring coro-
nary angiography; such subgroup was investigated for the occurrence of arrhythmic
burden.
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Results: ICDs implanted were higher in HCM patients with concomitant CAD. HCM-
CAD patients displayed a significantly higher HCM Risk-SCD Score compared to HCM
and no CAD (5.961.8 vs. 4.861.3, p< 0.05). Occurrence of genetic mutations, on
the contrary, was observed only in noCAD hypertrophic subjects (TNNI3, JUP,
MYBPC3). In order to assess the arrhythmic burden, HCM-CAD patients were divided
into 3 subgroups: a) device-treated cases (N¼ 4); b) standard medical therapy and
arrhythmias (N¼ 3); c) no device and no arrhythmias (N¼ 7). Interestingly, the
observed arrhythmias at follow-up included advanced atrio-ventricular blocks, atrial
fibrillation and intraventricular conduction disturbances. During a mean follow-up of
46 3 years, cardiovascular mortality was 7.14%. Univariate and multivariate analyses
revealed that an intermediate/high HCM Risk-SCD in patients with HCM and concomi-
tant coronary artery disease could be identified as an effective cut-off point which
evaluates the higher arrhythmic burden.
Conclusions: We found that patients with HCM and concomitant epicardial coronary
atherosclerotic disease have certainly a worse outcome due to cardiac arrhythmias.
The current score does not take into account the important role of coronary artery
disease that can impact on the prognosis in HCM.

605 Cryptogenic stroke and asymptomatic atrial fibrillation in a real-world
population: an implantable cardiac monitor study

Massimiliano Faustino1, Vincenzo Di Stefano2, Raffaella Franciotti2, Nanda Furia1,
Enrico Di Girolamo1, Laura Bonanni2, Marco Onofrj2, and Maria Vittoria De Angelis 2

1Arrhythmology Unit, “SS. Annunziata” Hospital – Chieti, 2Neurology and Stroke Unit,
“SS. Annunziata” Hospital - Chieti

Background: The incidence of atrial fibrillation (AF) in cryptogenic stroke (CS) patients
has been studied in carefully controlled clinical trials, but real-world data are limited.
Aim of this study was to investigated the incidence of AF in clinical practice among CS
patients with an implantable cardiac monitor (ICM) placed for AF detection.
Methods: Patients with CS admitted to our Stroke Unit were included in the study; they
received an ICM and were monitored for up to 2 years for AF detection (in-hospital
clinic and remote monitoring). All detected AF episodes (�30 sec) were considered.
Results: From March 2016 to March 2019, 58 patients (mean age 686 12 years, 67%
male) received an ICM to detect AF after a CS. No patients were lost to follow-up.
AF was detected in 23 patients (40% overall; AF group mean age 726 11 years; 65%
male) after a mean time of 6months from ICM implantation (ranging from 2days to
2 years) and 8months after CS (ranging from 1month to 2 years) (detection rates
over time are reported in the figure below).
In these AF patients anticoagulant treatment was prescribed and no further stroke.

Conclusions: AF episodes were detected via continuous monitoring with ICMs in 40%
of implanted CS patients. AF after CS was asymptomatic and thus unlikely to be
detected by strategies based on intermittent short-term recordings. Therefore, ICMs
should be considered as part of daily practice in the evaluation of CS patients.

835 Inadvertent S-ICD lead malpositioning in a familial type 1 Brugada
syndrome

Enrico Di Girolamo1, Nanda Furia1, Massiliano Faustino1, Marianna Appignani2,
Fabrizio Di Girolamo3, Alessandro Angelini4, Giampiero Arcari4, and Loris Spadoni 4
1Arrhythmology Unit, “SS. Annunziata” Hospital – Chieti, 2Intensive Cardiac Care
Unit, “SS. Annunziata” Hospital – Chieti, 3“Aldo Moro” University – Bari, 4Boston
Scientific

Subcutaneous implantable cardioverter defibrillator (S-ICD) represents a valid alter-
native to traditional ICD in patients who do not require anti-bradycardia pacing. The

implantation technique is easy and both the heart and the vessels are left
untouched, thus avoiding lead complications.
Case report: A 21 years old man with familial type 1 Brugada Syndrome was referred
to our emergency department for unexplained syncope and iterative unsustained
ventricular tachycardia. Three first-degree relatives suffered a juvenile sudden car-
diac death. According to guidelines, the patient was given the indication to ICD
implantation. Given his young age and no need for anti-bradycardia pacing, we sug-
gested an S-ICD system. The S-ICD was implanted according to the two-incision tech-
nique, with an intermuscular pocket. The lead was positioned vertically in the subcu-
taneous tissue, 2 cm sternal midline, left. The induction test was performed, but the
S-ICD was not able to restore normal sinus rhythm by a 65-Joules biphasic shock
(standard configuration) despite 64-Ohm shock impedance. An external shock of 270
Joules was required. Even the defibrillation test in the reverse polarity mode (65
Joules) failed to restore sinus rhythm (Fig. 1). Again, the shock impedance was 64
Ohms. The system position was reassessed by both postero-anterior and latero-lat-
eral chest fluoroscopy. As a matter of facts, not all the coil lead was on the fascial
plane. May be, during vertical tunnellization, the insertion tool was moved up and
the tip of the lead was inadvertently positioned within the subcutaneous adipose tis-
sue over the sternum (Fig. 2). The lead was then repositioned and checked in latero-
lateral fluoroscopy (Fig. 3). During a new induction test, the S-ICD promptly restored
sinus rhythm by a single biphasic 65-Joules shock (Fig. 4). The shock impedance
decreased to 46 Ohms.

Discussion: The S-ICD system is easy and safe to implant, and long-term lead compli-
cations can be avoided. Some implanting cardiologists no longer perform induction
test and simply consider shock impedance safely predictive for shock efficacy. In an
S-ICD system, the can and the lead have to be positioned in contact with the fascial
planes, since the adipose tissue between can or coil lead and chest wall significantly
reduces shock efficacy, thus raising defibrillation threshold.
Conclusions: Shock impedance alone should not be considered as a safe predictor for
shock efficacy of an S-ICD system. The absence of adipose tissue under the coil lead
should be checked in a latero-lateral fluoroscopy before induction test or shock fail-
ure, and mostly, if induction test is not performed.

852 Sleep Apnea and association with atrial fibrillation in an unselected
pacemaker population

Enrico Di Girolamo1, Julio Marti-almor2, Pedro Mauques3, Laurence Jesel5,
Rodrigue Garcia6, Fabio Locati7, Pascal Defaye8, Paul Venables9, Antoine Dompnier10,
Aina Barcelo11, Herbert Naegele12, and Haran Burri13
1“SS. Annunziata” Hospital- Chieti, 2Hospital del Mar – Barcelona, 3Centro Hospitalar
Lisboa Norte, 4Hospital de Santa Maria – Luisboa, 5Nouvel Hopital Civil – Strasbourg,
6Chu de Poitiers – Poitiers, 7“G. Salvini” Hospital - Garbagnate Milanese, 8Chu de
Grenoble – Grenoble, 9IPSWICH Hospital – IPSWICH, 10CH Annecy – Pringy, 11Microport
CRM – Clamart, 12Albertinen-Krankenhaus – Hamburg, 13Hopitaux Universitaires de
Geneve - Geneve

Background: Patients with atrial fibrillation (AF) often have sleep apnea (SA), but
diagnosis of SA with polysomnography is rather expensive. SA monitoring is a
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pacemaker algorithm that measures respiratory disturbance index, the extent of
abnormal respiratory events divided by sleep duration.
Purpose: To evaluate the incidence and severity of SA and its association with AF in
an unselected pacemaker population, the following multicenter study was per-
formed.
Methods: RESPIRE (Registry of Sleep Apnea monitoring and Atrial Fibrillation in pace-
maker patients) was an international, multicenter, observational, open-label study
following adult subjects with an SA monitoring-enabled dual-chamber pacemaker for
18months after implantation. Severe SA was defined as average respiratory disturb-
ance index � 20 from implantation to follow-up visit. The first co-primary Endpoint
was the difference in significant AF (cumulative AF episodes lasting � 24 hours over
two consecutive days) between subjects with severe and those with nonsevere SA at
12months in the full analysis set (N¼ 553). The second co-primary Endpoint was the
rate of major serious adverse events at 18months in the modified intention-to-treat
set (N¼ 1024).
Results: Severe SA was detected in 31.1% (172 of 553, left Table). A higher incidence
of significant AF was observed in patients with severe SA as compared to patients
with nonsevere SA (25.0% vs 13.9%; difference 11.1%; 95% confidence interval 3.7% -
18.4%; p¼ 0.002). In both groups, significant AF increased over time, but a faster
rate was observed in the severe SA group (right Table). No differences between the
groups in the overall rate of major adverse events was observed (p ¼ NS).
Conclusions: SA screening over 12months identified severe SA in almost one-third of
unselected pacemaker patients. Severe SA was associated with a higher incidence of
significant AF.

886 Etna-AF-Europe: first 1-year follow-up snapshot analysis of more than 12,
500AF patients treated with edoxaban in routine clinical practice

Igor Diemberger1 and Raffaele De Caterina2
1Istituto di Cardiologia, Dipartimento di Medicina Specialistica Diagnostica e
Sperimentale, Universita’ degli Studi di Bologna, 2U.O.C. Cardiologia 1, Azienda
Ospedaliero-Universitaria Pisana, Ospedale di Cisanello, Pisa

Introduction: Edoxaban has been approved for stroke prevention in patients with
atrial fibrillation based on its comparable efficacy and superior safety compared to
warfarin in the pivotal ENGAGE AF-TIMI 48 trial. Evidence from real-world studies
has demonstrated the safety of different NOACs in routine care; moreover, real-
world data are currently emerging for edoxaban and will complement the findings
from the randomised trials. ETNA-AF Europe (NCT02944019) was initiated in agree-
ment with the EMA to evaluate benefits and risks of edoxaban treatment in unse-
lected patients in routine clinical practice.
Methods: ETNA-AF-Europe is a multinational, multicentre, observational, post-
authorisation, safety study conducted in 825 sites in 10 European countries (Austria,
Belgium, Germany, Ireland, Italy, The Netherlands, Portugal, Spain, Switzerland and
United Kingdom). A total of 13, 980 patients were enrolled, and will be followed-up
for 4 years. This snapshot analysis includes baseline and first outcome data of 12, 574
patients (89.9 % of all enrolled patients) that have completed their first 1-year fol-
low-up visit (mean follow-up: 348 days). The ETNA-AF-Europe 1-year follow-up data
are reported here and these data have been compared with data from European
countries that participated in the ENGAGE AF-TIMI 48 trial.

Results: The average age of patients was 73.6 years, the mean weight was 81 kg.
More than 50% of the patients were �75 years of age. Frequent comorbidities include
hypertension (77%), valvular heart disease (17.9 %), and heart failure (6 %). Most
patients (76.6%) received edoxaban 60mg dose; patients receiving the 30mg dose
(23.4%) were older, had a lower creatinine clearance and had a higher risk for both
stroke and bleeding.
Baseline characteristics for ETNA-AF Europe and the European cohort of ENGAGE-AF-
TIMI 48 were broadly similar. In the ETNA-AF-Europe, patients were older, more fre-
quently female, with lower weight and creatinine clearance.
Overall, the incidence of clinical events in ETNA-AF-Europe was low: major bleeding
1.05%/y, intracranial Haemorrhage 0.23%/y, any stroke or systemic embolic events
0.82 %/y, all-cause mortality: 3.55 %/y. Rates of intracranial Haemorrhage were low
irrespective of the edoxaban dose.
Lower rates of major bleeding and stroke/SEE were observed in ETNA-AF Europe
compared with the European cohort of ENGAGE AF-TIMI-48 (2, 12 %/y and 1, 56 %/y,
respectively); all-cause mortality was slightly higher in patients receiving edoxaban
30mg dose in ETNA-AF-Europe (7, 27 %/y) respect to the European cohort of
ENGAGE-AF-TIMI 48 (5, 80 %/y), in line with the higher age of this patient group.
Cardiovascular mortality was slightly lower in ETNA-AF-Europe compared with the
European cohort of ENGAGE-AF-TIMI 48 (1, 67 %/y vs 2, 46 %/y).
Conclusions: We found low bleeding and stroke rates in 12, 574 unselected, mainly
elderly AF patients treated with edoxaban in routine clinical practice. These findings
were consistent across edoxaban doses and reinforce the effectiveness and safety of
NOACs such as edoxaban in routine clinical care in Europe. Moreover, these findings
confirm the results reported in randomized trials.

214 Short term impact of bilateral cardiac sympathetic denervation for
ventricular arrhythmias on cardiac function

Michela Giovanna Coccia1, Alessandra Greco2, Luigi Pugliese7, Abete Raffaele1,
Federico Fortuni1, Rita Camporotondo5, Mauro Driussi4, Daniela Miani4,
Domenico Facchin4, Marco Maurelli3, Simone Savastano2, Alessandro Vicentini2,
Stefano Ghio2, Stefano Pelenghi6, Alessandro Proclemer4, Claudia Raineri2, Luigi
Oltrona Visconti2, Roberto Rordorf2, Gaetano Maria De Ferrari1, and Veronica Dusi1,5
1Dipartimento di Medicina Molecolare, Sezione di Cardiologia, Universita’ degli Studi
di Pavia, 2Dipartimento di Cardiologia, Fondazione IRCCS, Policlinico San Matteo,
Pavia, 3Dipartimento di Emergenza e Urgenza, Fondazione IRCCS, Policlinico San
Matteo, Pavia, 4Soc Cardiologia, Azienda Sanitaria Universitaria Integrata di Udine,
5Centro di Ricerca Clinica Cardiovascolare e Unita’ di Terapia Intensiva Coronarica,
IRCCS, Policlinico San Matteo, Pavia, 6Dipartimento di Cardiochirurgia, Fondazione
IRCCS, Policlinico San Matteo, Pavia, 7Dipartimento di Chirurgia, Fondazione IRCCS,
Policlinico San Matteo, Pavia

Background: Bilateral Cardiac Sympathetic Denervation (BCSD) has been recently pro-
posed for the treatment of refractory ventricular arrhythmias (VAs) in patients with
structural heart disease (SHD). No major safety concerns have been reported so far;
yet, the short-term impact of BCSD on cardiac function is poorly characterized. Aim: to
assess short-term echocardiographic changes after BCSD in patients with SHD.
Methods: Patients with SHD undergoing BCSD for VAs were studied. Transthoracic
echocardiographic assessment was performed within 48 hours before and 7 days after
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BCSD. Pre and post procedural data were compared with Wilcoxon test.
Results: 13 patients (85% male, 546 16 years, 69% with non-ischaemic cardiomyop-
athy) underwent thoracoscopic BCSD at one centre between 2016 and 2019. Mean
LVEF at BCSD was 316 13%, 54% had mitral regurgitation (MR) � moderate, 92% had
an ICD, 31% a CRT-D, 69% presented with NYHA class � 2. Indication for BCSD was
elective in 54%, urgent in 31% and emergent (cardiac arrest) in 15%. Most (77%)
required intraprocedural inotropic drugs infusion (dobutamine 6 noradrenaline)
starting from the induction of general anesthesia, but none had subsequent hemody-
namic deterioration during single lung ventilation and/or sympathetic chain removal.
Surgery was successful in all patients, with no major procedure-related complica-
tions. One patient died 12 days after BCSD because of septic shock. The remaining
patients were all alive at last Follow-up (median 10months, freedom from ICD shock
62%). Ongoing drugs at echocardiographic assessments were similar. No significant
differences were observed in biventricular dimensions, traditional markers of systolic
function (LVEF, TAPSE, FAC) and diastolic function (Deceleration time, E/A, E/e’),
degree of MR and arterial pulmonary pressure indices. Additionally, 7 patients had
available data on myocardial strain. Both left ventricular (LV) and right ventricular
(RV) global longitudinal strain (GLS) were not significantly affected by BCSD [Figure
1a and 1b, respectively].

Conclusion: This is the first report about the short-term impact of bilateral cardiac
sympathetic denervation (BCSD) on cardiac function in patients with systolic heart
failure. Our case series, the largest reported in Europe, suggests that BCSD, despite
almost completely depriving the heart of its extrinsic sympathetic innervation, has
no detrimental effects on cardiac function at rest. Additionally, no major complica-
tions occurred, and long-term freedom from ICD shocks was remarkable. These data
reinforce the strong rationale for BCSD, performed in expert centers, in the manage-
ment of patients with cardiomyopathy and drug/ablation refractory ventricular
arrhythmias.

720 Axillary vein access using fluoroscopic landmarks or ultrasound-guided for
permanent pacemaker and implantable cardioverter defibrillator implantation:
this is the dilemma

Luisa Maria Fais1, Pietro De Franceschi2, Carlotta Miceli2, Riccardo Vio2,
Emanuele Bertaglia2, Manuel De Lazzari2, and Federico Migliore2
1Clinical Cardiology, Department of Medical Science and Public Health, University of
Cagliari, Cagliary, Italy, 2Department of Cardiac, Thoracic and Vascular Sciences,
University of Padova, Padova, Italy

Introduction: Axillary vein access (AVA) using fluoroscopic landmarks is an effective
approach for permanent pacemaker (PM) and implantable cardioverter defibrillator
(ICD) implantation, and offers the potential to avoid complications usually observed
with traditional subclavian vein approach. However, this approach may result in a
higher radiation exposure for physician and patient. Recent results demonstrated
that ultrasound-guided axillary access (UAA) is a safe and effective alternative

technique to conventional subclavian access for device lead insertion. Studies com-
paring UAA and AVA using fluoroscopic landmarks are lacking.
Aim: to compare the safety, efficacy and radiation exposure data of the UAA
approach to the AVA using fluoroscopic landmarks.
Methods: This randomized comparative study included 70 patients [60 % male with a
median age 78 years, (IQR 70.2 -85 years)] referred for PM or ICD implantation
between May 2019 and August 2019. Patients with cardiac resynchronization therapy
indication were excluded. Clinical, lead/device characteristics and radiation expo-
sure data [including median effective fluoroscopy time (sec.), pedal fluoroscopy time
(sec.) and median dose-area product (DAP, Gy-cm2)] were compared.
Results: 28 patients underwent the UAA and 42 patients underwent the AVA using flu-
oroscopic landmarks. The total implanted leads were 102 including 70 right ventricu-
lar leads and 32 right atrial leads. UAA was successful obtained in 27 (96 %) patients.
In these cases AVA was obtained by using fluoroscopic landmarks. Median effective
fluoroscopy time, pedal fluoroscopy time and median DAP were statistically signifi-
cant shorter for UAA compared with AVA using fluoroscopic landmarks (7, 00 sec vs
21, 00 sec p< 0.001; 103.00 sec vs 264.00 sec p< 0.001; 2.72Gy-cm2 vs 9.89Gy-cm2

p< 0.001 respectively). There were no significant differences between the two
groups in median implant procedure time [UAA 50min (IQR 40 min – 67.5min) vs AVA
using fluoroscopic landmarks 60min (IQR 50min - 70min); p¼ 0.16)].
No complications were observed among the two different approaches.
Conclusions: our preliminary results demonstrated that AVA ultrasound-guided is a
safe and effective approach for PM and ICD implantation and offers the possibility to
decrease the risk of radiation.

234 What about quality of life in atrial fibrillation patients?

Elisa Fantecchi1, Marco Vitolo1, Giulia Nanni1, Alessandro Albini1, Dennis Monari1,
Vincenzo Livio Malavasi1, and Giuseppe Boriani 1
1Cardiology Division, Department of Biomedical, Metabolic and Neural Sciences,
University of Modena and Reggio Emilia

Background: Patients with atrial fibrillation (AF) may experience an impairment in
quality of life (QoL) and therefore, QoL represents an important therapeutic goal in
patients’management, as well as a topic of great interest given the lack of informa-
tion in this field.
Aim: To evaluate QoL through a specific questionnaire to better define the factors
that can impact on patient’s life.
Methods: Consecutive AF in- and outpatients presenting to our Cardiology Division
between February 1st 2016 to June 30th 2017 were requested to complete a QoL
questionnaire, after delivery of a written informed consent. Patients were enrolled
in the study if: i) age > 18 years; ii) diagnostic ECG of AF has been made within one
year before the date of screening. Actual presence of AF at the time of enrollment
was not requested and AF not necessarily was the cause of admission. Patients with
atrial flutter as the only arrhythmia documented were excluded. Clinical data, ECG
tracings, echocardiogram reports and results of blood samples were collected. QoL
and symptoms were evaluated by the administration of specific questionnaires (5Q-
5L) at baseline, based on a scoring system (the lower the score, the better the sta-
tus). Furthermore, we made the sum of the score and subdivided the cohort in 2
groups according to the median of the score related to AF status questionnaire
(AFS). Results: Within the original cohort of 431 patients, 328 patients completed
the questionnaire, mean age 726 11, 197 (60.1%) males, mean CHA2VA2Sc score
3.396 1.82, mean HASBLED score 1.406 0.97, were enrolled. Ninety-three (28.4%)
patients were not receiving anticoagulation, while 78 (23.8%) were on warfarin, 127
(38.7%) on a direct oral anticoagulant (DOAC) and 30 (9.1%) on heparin. The median
value of AFS was 7. No significant differences were found in perception of well-being
among different patterns of AF (total score for AFS for paroxysmal AF 8.936 5.97 vs
persistent AF 8.576 5.88 vs permanent AF 8.406 7.18 vs first detected AF
6.446 5.22; p¼ 0.189) but the ability to deal with usual activities was more affected
in permanent AF (paroxysmal AF 1.556 1.41 vs persistent AF 1.276 1.42 vs perma-
nent AF 1.826 1.5 vs first detected AF 1.166 1.4; p¼ 0.007). Intolerance to drugs
was worse for paroxysmal and persistent form (paroxysmal AF 0.436 1.09 vs persis-
tent AF 0.456 1.07 vs permanent AF 0.156 0.64 vs first detected AF 0.086 0.4;
p¼ 0.011). Patients with a worse QoL (AFS � 7, overall 158¼ 48.2%) were mostly
females (83, 52.9%)(OR 2.97; 95%CI 1.88-4.70; p< 0.001), mean age 726 13. Use of
warfarin was associated with AFS � 7 (OR 1.77: 95%CI 1.06-2.97; p¼ 0.030) while the
same association was not found for DOAC therapy (OR 1.043; 95%CI 0.669-1.627;
p¼ 0.852). The items of the QoL questionnaire more affected by VKA therapy were
mobility restriction (no/slight 49 [20.4%] vs moderate/severe 29 [33%] OR 1.92;
95%CI 1.11-3.30; p¼ 0.018) and limitation in usual activities (no/slight 49 [20.1%] vs
moderate/severe 29 [34.5%] OR 2.10; 95%CI 1.21-3.63; p¼ 0.007). At multivariable
logistic regression female sex (OR 3.84; 95%CI 2.19-6.72; p< 0.001) and prior use of
antiarrhythmic drugs (OR 2.77, 95%CI 1.01-7.65; p¼ 0.049) were independent predic-
tors of AFS � 7, while VKA use failed to reach statistical significance.
Conclusions: AF patterns affected QoL only in specific items regarding attendance of
daily activities and intolerance to drugs. The type of anticoagulant has a role in wor-
sening QoL but the independent predictors of a worse QoL were female sex ad use of
antiarrhythmic drugs.
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412 Amiodarone therapy for ICD intervention prevention. AN observational
single centre cohort study

Arianna Bissolino1, Francesco Fioravanti1, Alessandro Andreis1, Andrea Saglietto1,
Silvia Mazzilli1, Daniele Errigo1, Mattia Peyracchia1, Massimo Magnano1,
Davide Castagno1, Carlo Budano1, Pier Giorgio Golzio1, Carla Giustetto1, and Gaetano
Maria De Ferrari 1
1AOU San Giovanni Battista, Ospedale Molinette, Torino

Introduction and Aim: Medicine evolution, particularly in the Cardiology field, bring
us longer survivals to acute coronary syndrome and cardiovascular diseases.
Nonetheless, the other face of the medal is the increasing number of patients suffer-
ing from Heart Failure (HF) in its broad spectrum of manifestations, from acute HF
to life-threatening arrhythmias. Implantable Cardioverter Defibrillators (ICDs) repre-
sent a clear answer to the latter clinical problem. However, even an appropriate ICD
intervention has a huge impact on patients’ life. For this reason, in our paper, we
tried to assess whether Amiodarone could reduce ICD appropriate interventions.
Methods: This work represents an observational study of a cohort of consecutive
patients from a single institution. The study was carried out according to the latest
international guidelines and to the Declaration of Helsinki. We screened 4157 implan-
tation procedures performed in our centre, identifying 637 consecutive patients who
received an ICD in primary or secondary prevention, considering the period 2010-
2016. Other inclusion criteria were: clinical follow-up at least every 6months,
assessing symptoms, recent medical history, medications and technical functioning of
the device. Considering pre-implantation clinical and psychological screening and
the prognosis evaluation, no exclusion criteria was applied. For patients who under-
went heart transplantation, the follow-up was closed on that date. Clinical decision
to prescribe or not amiodarone, was not influenced by the authors and was leaved to
single physician choice. Every patient was on optimal medical therapy (OMT). Every
ICD intervention was assessed through direct ICD interrogation, excluding those not
confirmable. In every case, an experienced electrophysiologist was consulted for
independent adjudication. Statistical analysis was performed applying SPSS 24.0.
Continuous variables were compared with t-test. Categorical data were tested with
chi-square test.
Results: 521 patients matched the inclusion criteria and were enrolled. The major
indication for ICD implantation was Ischaemic Heart Disease (276 patients, 53%), fol-
lowed by non-ischaemic Dilated Cardiomyopathy (DCM) (156 patients, 30%). 405
patients received ICD for primary prevention (Ip), while 116 for secondary prevention
(IIp). Mean Left Ventricular Ejection Fraction (LVEF) was 27% (þ/- 6%) in Ip and 38%
(þ/- 12.8%) in IIp. No statistically significant differences resulted between Ip and IIp
considering QRS width and medical therapy. 19% of Ip and 41% of IIp were on amio-
darone (A). After a mean follow-up of 67months, in Ip patients, there were no dif-
ferences in the rate of appropriate shock (15.3% A vs 13.7% nA, p¼ 0.699) and ATP
intervention (16% A vs 15.2% nA, p¼ 0.965). These results were also confirmed for IIp
patients (Shock 15.9% A vs 18% nA, p¼ 0.541; ATP 16% A vs 15.2% nA, p¼ 0.231).
Conclusion: In our study, amiodarone did not show a significant reduction of ICD
intervention in primary and secondary prevention ICD patients. The observational
nature of our work is an intrinsic limit of these findings and further randomized clini-
cal trial are needed to confirm our results.

446 Brugada syndrome: a peculiar case of late diagnosis in a patient with
resuscitated cardiac arrest

Aldo Agea1, Cinzia Forleo1, Roberta Ruggieri1, Sandro Sorrentino1, Miriam Albanese1,
Vincenzo Ezio Santobuono1, Riccardo Memeo1, Matteo Anaclerio1, Giovanni Luzzi1,
Nicoletta Resta2, and Stefano Favale1
1Cardiology Unit, Department of Emergency and Organ Transplantation, University of
Bari Aldo Moro, Bari, Italy, 2Division of Medical Genetics, Department of Biomedical
Sciences and Human Oncology, University of Bari Aldo Moro, Bari, Italy

Brugada syndrome is an inherited disorder characterized by increased risk of ventric-
ular fibrillation and sudden cardiac death in patients with structurally normal heart.
Diagnosis is based on a peculiar electrocardiographic pattern consisting of coved
type ST-segment elevation � 2mm followed by a negative T-wave in one or more
precordial leads from V1 to V3 positioned in the second, third, or fourth intercostal
space (type 1 Brugada ECG pattern), occurring either spontaneously or after provoca-
tive drug test with intravenous administration of sodium channel blockers (typically
ajmaline or flecainide).
A 22 year-old man, during a football game, had a cardiac arrest due to ventricular
fibrillation effectively interrupted by one external DC shock. The patient had no fam-
ilial history of sudden cardiac death and no other cardiovascular risk factors. On hos-
pital admission, ECG showed sinus rhythm and no evidence of cardiac ischemia or
channelopathy. Coronary angiography and laboratory tests were normal.
Transthoracic echocardiography showed a mild mitral prolapse and no other struc-
tural abnormalities. Twenty-four hour Holter monitoring with 12 leads failed to show
ventricular arrhythmias, but revealed isolated supraventricular premature beats; the
QT interval was normal. During a treadmill test, supraventricular premature beats
and one supraventricular tachycardia episode were recorded. Cardiac magnetic reso-
nance imaging showed no heart abnormalities, and no late gadolinium enhancement
was present. A flecainide challenge (2mg/kg i.v. over 10min), with the right

precordial leads positioned on the second, third, and fourth intercostal spaces did
not reveal a type 1 Brugada ECG pattern. Genetic screening using a custom panel
containing 47 genes associated with cardiomyopathies as well as to channelopathies
was performed. Because of the resuscitated cardiac arrest with documented ventric-
ular fibrillation, a subcutaneous implantable cardioverter defibrillator (S-ICD) was
implanted. The patient was discharged diagnosed with idiopathic ventricular fibrilla-
tion and he received beta-blocker therapy. Two months later, S-ICD home monitoring
system showed atrial flutter. Therefore, anticoagulant therapy was started and three
weeks later, electrical cardioversion was successfully performed. A heterozygous var-
iant of uncertain significance in the SCN5A gene was identified. Subsequently, ECG
revealed a spontaneous occurrence of the type 1 Brugada pattern. Ajmaline test
(0.7mg/kg i.v.) was performed with positive result. Quinidine was prescribed at daily
dose of 825mg. S-ICD home monitoring system later revealed recurrence of the atrial
flutter and atrial flutter ablation was performed. This clinical case shows that a neg-
ative flecainide challenge does not rule out Brugada syndrome even if the patient
was resuscitated from cardiac arrest and that a spontaneous and intermittent type 1
Brugada ECG pattern suggests performing a long-term follow-up with repeated ECGs.
The combination of a negative basal ECG and a negative flecainide test with the right
precordial leads positioned in the second, third, and fourth intercostal spaces could
lead to missing the diagnosis of Brugada syndrome, a crucial step for both patient
management and family screening. In conclusion, a negative flecainide test after
resuscitated cardiac arrest is not sufficient to exclude Brugada syndrome, and close
long-term follow-up with repeated ECGs is necessary to detect the spontaneous type
1 Brugada ECG pattern. Moreover, an ajmaline challenge could be the test of choice
in patients with suspected Brugada syndrome.

301 The wrong exam at the right time: a case of ventricular tachycardia
induced by coronary vasospasm

Federico Fortuni1,2, Filippo Angelini3, Gabriele Crimi1, Marco Ferlini1, Sergio Leonardi2,
Matteo Casula1,2, Davide Foglia1,2, Luigi Oltrona Visconti1, and Gaetano Maria De
Ferrari 3
1Division of Cardiology, IRCCS Policlinico S. Matteo, Pavia, Italy, 2Coronary Care Unit
and Laboratory of Clinical and Experimental Cardiology, IRCCS policlinicos. Matteo,
Pavia, Italy, 3Division of Cardiology, Citta’ della Salute e della Scienza di Torino
Hospital, University of Turin, Italy

Introduction: Coronary vasospasm is an uncommon but important cause of myocar-
dial ischemia and malignant ventricular arrhythmias.

Case Presentation: In this case report, we present a striking example of vasospasm
manifesting as ST-segment elevation and ventricular tachycardia on electrocardio-
graphic (ECG) Holter monitoring effectively managed with calcium channel blockers.
A 48-year-old man was referred to our outpatient clinic after a syncope which was
preceded by constrictive chest pain irradiated to the neck. He described similar epi-
sodes of chest pain at rest in the last month, all self-limiting and lasting 10-
15minutes. The patient did not have any cardiovascular risk factor nor family history
of sudden cardiac death. He did not take any medication and he did not have any
allergy or medical problem in the past. Physical exam was completely normal. A 12-
lead Holter ECG monitoring was suggested. During the test, the patient had another
syncope preceded by the same symptoms that correlated with progressive ST-seg-
ment elevation in all the leads, except DI, aVL, aVR and V1, leading to episodes of
self-terminating polymorphic ventricular tachycardia (Figure 1 A-C) and followed by
a phase of 2: 1 atrioventricular block (Figure 1D). After this episode the patient was
admitted to our hospital. The urgent coronary angiography (Figure 1 E-F) did not
show the presence of significant coronary stenosis. The most likely diagnosis was cor-
onary artery vasospasm. The patient was treated with oral calcium channel blockers
(diltiazem 210mg daily divided into three doses) that showed to be effective in man-
aging symptoms and preventing recurrences.
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Discussion: Contemporary guidelines on implantable cardioverter defibrillator (ICD)
therapy do not specifically address recommendations for secondary prevention after
life-threatening ventricular arrhythmias due to vasospasm. The arrhythmic risk of
coronary vasospasm is variable, ranging from 2% to 17%. Risk stratification is impor-
tant to effectively identify high-risk patients who may benefit from ICD implantation.
A risk prediction score has been developed by the Japanese Coronary Spasm
Association (JCSA) that includes: out of hospital cardiac arrest (4 points), smoking
history, documented angina, significant coronary stenosis, or multi-vessel spasm (2
points each), ST-segment elevation or spasm while on beta blocker therapy (1 point
each). Patients who score �6 are at the highest risk, with a predicted risk of major
adverse cardiac events of 13%. However, this score was developed and validated in
an East Asian population and there is no proof for its applicability to other ethnic-
ities. In this case, the risk of malignant arrhythmia recurrence was considered to be
low (2) according to the JCSA risk score and a reversible cause for the arrhythmia
was identified and effectively treated making very low the probability of recurrence.
Therefore, an implantable cardioverter defibrillator was not implanted. This clinical
case highlights the importance of identifying the cause of an arrhythmic episode in
order to introduce an effective therapy. Moreover, it underlines the importance of
properly stratifying the arrhythmic risk before considering the implantation of an
implantable cardioverter defibrillatoarg.

749 Age-related differences in oral anticoagulant therapy between Italian and
Western Europe countries patients with non-valvular atrial fibrillation. Insights
from the GLORIA-AF registry

Stefano Fumagalli1, Serena Boni1, Christine Teutsch2, Niccol�o Marchionni1,
Giuseppe Boriani6, Paolo Verdecchia7, Giuseppe Di Pasquale9, Igor Diemberger8,
Vittorio Pengo11, Dongmei Zhai3, Marianna Festa10, Menno Huisman4, and Gregory Lip 5

1Geriatric Intensive Care Unit, University of Florence and AOU Careggi, 2Boeheringer
Ingelheim International Gmbh, 3Boeheringer Ingelheim Pharmaceuticals Inc,
4Department of Thrombosis and Hemostasis, Leiden University, 5Institute of Ageing
and Chronic Disease, University of Liverpool, United Kingdom, 6Cardiology Division,
University of Modena and Reggio Emilia, 7Department of Medicine, Hospital of Assisi,
8Institute of Cardiology, University of Bologna, 9Department of Cardiology, Maggiore
Hospital, Bologna, 10Boeheringer Ingelheim Italy, Milan, 11Cardiology Unit, University
of Padua

Introduction: Atrial fibrillation (AF) is the most frequent sustained arrhythmia found
in clinical practice. Despite the association of AF with thromboembolic (TE) events,
and with dementia, the use of oral anticoagulant therapy (OAC) is still unsatisfactory.
Non-Vitamin K oral anticoagulants (NOACs) could allow a wider use of OAC. The aim
of this study was to compare the clinical characteristics of NVAF patients taking
NOACs or Vitamin K antagonists (VKA) in Italy and in the other Western Europe
Countries (OWE).
Methods: The Global Registry on Long-Term Antithrombotic Treatment in Patients
with Atrial Fibrillation (GLORIA-AF) Registry Program is a large, global, prospective
study, involving newly diagnosed AF patients with >1 stroke risk factors. The registry
consists of three overlapping phases. Present analysis refer to the baseline character-
istics in GLORIA-AF Phase III, including all eligible patients, independently of the pre-
scribed OAC. Patients were also stratified into two age-groups (<75 and >75 years).
Comparisons of baseline characteristics and antithrombotic therapy between Italy
and OWE were based on standardized differences (SD; unbalanced distributions for
values >0.10).
Results: Between 2014 and 2016, 9135 (43.0%) patients out of 21, 248 in Phase III were
enrolled from Western European countries. Italian and OWE subjects were 1378 and
7757, respectively. Patients in the age group of >75years were 47.8% (N¼ 659) and
44.8% (N¼ 3473) for Italy and OWE, respectively. No differences in age, gender and TE
risk were noticed by area of origin both in the younger (Italy—age: 656 8years; men:
61.5%; CHA2DS2-VASc score: 2.461.2 / OWE—age: 656 7years; men: 61.5%; CHA2DS2-
VASc score: 2.561.2) and in the older (Italy—age: 816 5years; men: 45.8%; CHA2DS2-
VASc score: 4.261.2 / OWE—age: 8165 years; men: 48.1%; CHA2DS2-VASc score:
4.361.3) group. In the whole population, OAC was less adopted in Italy compared to
OWE (84.0 vs. 90.6%, SD¼-0.20). Regarding the <75years group, OAC was prescribed
less frequently in Italian than in OWE patients (80.4 vs. 90.2%; SD¼-0.28). This was
especially true for NOACs (49.8 vs. 67.6%; SD¼-0.37). Also the use of antiplatelet ther-
apy (9.0 vs. 4.6%) and the lack of any anti-thrombotic drug (10.6 vs. 5.2%) were more
common in the younger Italian subjects. In the >75years population, no differences
existed between Italy and OWE in the prescription of oral anticoagulants (87.9 vs.
91.1%) and, especially, of NOACs (60.5 vs. 63.5%). The proportion of those taking anti-
platelets did not differ between older Italian and OWE (6.4 vs. 4.9%) subjects; the
same was true for those not receiving any drug (5.8 vs. 4.0%). On the whole, lower dos-
ages of NOACs were more frequently found in Italian patients as compared to OWE
patients, particularly in those treated with rivaroxaban 15mg QD (29.8 vs. 16.6%;
SD¼ 0.32) and apixaban 2.5mg BID (28.6 vs. 20.2%; SD¼ 0.20). Small differences were
observed for dabigatran 110mg (47.2 vs. 40.7%; SD¼ 0.13). These findings can be
explained by a more frequent use of the lower NOACs doses in >75years Italian
patients. Proton pump inhibitors (PPI) for gastric protection were more often chosen in
Italy than in OWE (43.0 vs. 29.0%; SD¼ 0.30) independently of age and OAC.
Conclusions: GLORIA-AF Phase III results show the existence of relevant differences
in OAC use between Italy and other Western European Countries. Older Italian NOACs

users more often receive the lower dosages of the drugs. The prevalence of those
not taking anticoagulants is still high, highlighting the importance of a better AF
management in routine clinical practice.

845 Preventing sudden cardiac death (SCD) with subcutaneous ICD (S-ICD): a
single-centre experience

Marco Gagliardi1,2, Davide Castagno1,2, Cristina Saglietti2, Carlo Budano1,2, Pier
Giorgio Golzio1,2, Roberto Giobbe3, Arianna Bissolino1, Massimo Magnano1,
Matteo Anselmino1,2, Federico Ferraris1,2, Carla Giustetto1,2, Fiorenzo Gaita1,2, and
Gaetano Maria De Ferrari 1,2
1Division of Cardiology, A.O.U. Citt�a della Salute e Della Scienza di Torino –
Molinette, 2Department of Medical Sciences, Universit�a degli Studi di Torino,
3Department of Surgical Sciences, Universit�a degli Studi di Torino

Introduction: Despite the evolution of transvenous implantable cardioverter defibril-
lator (ICD) during the last 30 years, associated short- and long-term risks (e.g. surgi-
cal complications, lead malfunctions and infections) remain unacceptably high. In
the attempt to overcome such limitations, subcutaneous implantable cardioverter
defibrillator (s-ICD) became available for clinical use since 2009 providing a valuable
alternative to transvenous ICDs in patients without pacing needs.
Aim of the Study: To study the efficacy and safety of s-ICD in real world cohort of
patients consecutively implanted at a single high-volume Institution.
Results: 62 patients (female¼ 8, 12.9%) underwent s-ICDs implantation between 2014
and 2019. Mean age at implant was 53 yrs (614yrs) and primary prevention of SCD was
the main indication (40 patients, 64.5%). Underlying aetiology of cardiac disease was
mostly ischaemic (27 patients, 43.5%) followed by non-ischaemic cardiomyopathy (17
patients, 27.4%). Patients with channelopathies and genetic cardiac disease were
implanted less frequently (e.g. Brugada syndrome in 7 [11.3%] patients, hypertrophic
cardiomyopathy in 3 [4.8%] patients) Idiopathic ventricular fibrillation was the indica-
tion to s-ICD implantation in 4 patients (6.5%). In 6 patients, a permanent transvenous
device was already in place and required extraction and replacement with a s-ICD for
infective causes in 4 cases (6.4%). Mean left ventricular ejection fraction (LVEF) at the
time of implant was moderately reduced (LVEF¼ 38615%). Background medical therapy
was overall well balanced (beta-blockers, ACE-I/ARB, MRA used respectively in 80.9%,
67.7% and 53.2% of patients). During defibrillation threshold test, sinus rhythm was suc-
cessfully restored after first shock in all but three cases in which the opposite polarity
defibrillation was used. Overall, mean time to sinus rhythm restoration was 16 seconds
(64 seconds). In two patients (3.2%) induction test was not performed based on clinical
decision (i.e. intraventricular thrombus, recent ab-ingestis pneumonia), while in 9
(14.5%) patients the standard protocol did not induce sustained arrhythmias. At median
follow-up of 12months [25�-75� IQR, 3months-27months], 8 (9.6%) patients received
an appropriate shock (6 for sustained VT, 2 for VF) with 100% restoration of sinus
rhythm after single shock whereas 3 (4.8%) patients underwent inappropriate shocks
(two caused by myopotentials oversensing). During follow-up, two patients died (one
for cardiovascular cause – pump failure), while 19 were admitted for cardiovascular
causes (mainly for hearth failure decompensation). Only 4 patients (6.4%) suffered from
minor complications linked to s-ICD implant: one subxiphoid keloid (surgically treated),
one iatrogenic lead damage during cardiac surgery (requiring new lead implantation),
one lead dislodgement (surgically treated) and one mild hematoma (treated conserva-
tively). Duration of s-ICD implantation became significantly shorter with time (mean
procedural time during the first three years ¼ 102minutes vs. mean procedural time
during the second three years ¼ 82minutes) and preference for inframuscular instead
of subcutaneous implantation was observed.
Conclusions: Based on our experience, the use of s-ICD for SCD prevention (both in
primary and secondary setting) is effective, with very low complication rates at
medium term follow-up. The implantation learning curve is relatively steep: short
procedural times, minimal surgical incisions, excellent cosmetic results are achiev-
able after a limited number of procedures.

676 Cardiac resynchronization therapy in patients with permanent atrial
fibrillation

Giuseppe Ammirati1, Francesco Solimene2, Saverio Iacopino18, Antonio D�Onofrio3,
Ennio Pisan�o4, Gabriele Zanotto5, Antonio Curnis6, Alessandro Capucci7,
Gaetano Senatore8, Carlo Pignalberi9, Giampiero Maglia10, Matteo Santamaria11,
Valeria Calvi12, Mauro Biffi13, Fabrizio Caravati14, Fabio Lissoni15, Antonio Rapacciuolo1,
Daniele Giacopelli16, Alessio Gargaro16, and Paolo Della Bella17
1Azienda Ospedaliera Universitaria Federico II, 2Clinica Montevergine, 3Ospedale
Monaldi, 4Ospedale Vito Fazzi, 5Ospedale Mater Salutis, 6Spedali Civili, 7Ospedali
Riuniti, 8Ospedale di Cirie’, 9Ospedale San Filippo Neri, 10AO Pugliese-Ciaccio,
11Fondazione di Ricerca e Cura Giovanni Paolo II, 12Policlinico Vittorio Emanuele PO
Ferrarotto, 13Policlinico Sant’Orsola-Malpighi, 14Ospedale di Circolo e Fond Macchi,
15Ospedale di Lodi, 16Biotronik Italia, 17Ospedale San Raffaele, 18Villa Maria
Care&Research

Introduction: The benefits of cardiac resynchronization therapy with defibrillator
(CRT-D) in heart failure are well established. However, a gap of evidence is still
present for patients with permanent atrial fibrillation (perm-AF).
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Methods: We used the Home Monitoring Expert Alliance database, a nationwide data
repository of remote monitoring transmissions, to investigate outcomes of CRT-D
patients with perm-AF in terms of appropriate shock for ventricular arrhythmia and
all-cause mortality in a long-term time horizon. The episodes with delivered shock
were adjudicated by a board of 3 electrophysiologists.
Results: Among 1226 CRT-D patients (mean age 71.26 10.0 years; 75.5% males), 276
(22.5%) had perm-AF at device implantation. These patients had more frequently
rate responsive function (19.7% vs 64.1%) and higher basic rate (median value 60
b.p.m. vs 70 b.p.m.) as compared to all other patients (p< 0.001). The CRT pacing
percentage calculated over the first 2months was slightly lower for perm-AF patients
(median value 96.0% vs 98.8%, p< 0.001).
At 5-year appropriate shock incidence was 34.2% (95% confidence interval [CI], 25.1%-
45.3%) for perm-AF and 19.9% (15.6%-25.1%) for all other patients. All-cause mortality
was 27.7% (17.7%-41.8%) for perm-AF and 15.6% (12.2%-19.9%) for all other patients.
The age- and sex-adjusted hazard ratio between perm-AF and all other patients was
1.81 (95% CI: 1.25-2.64, p¼ 0.002) for appropriate shock and 0.92 (95% CI: 0.57-
1.50, p¼ 0.748) for all-cause mortality.
Conclusions: Although a higher incidence of appropriate shock, perm-AF at the time
of CRT-D implantation was not associated with increased long-term mortality.

693 Coexistence of typical atrial flutter and focal atrial tachycardia in a
postsurgical patient for tetralogy of Fallot

Roberta Giani1, Michele Golino1, Claudio Licciardello1, Jacopo Marazzato1, Lorenzo
Adriano Doni1, Raffaella Marazzi1, and Roberto De Ponti 1
1Dipartimento Cardiovascolare, Ospedale di Circolo—Universita’ dell’Insubria—Varese

Initial Presentation: A 51-year-old woman presented to the Emergency Department
with dyspnoea and peripheral oedema. Her medical history was notable for surgically
repaired Tetralogy of Fallot with residual pulmonary stenosis and for hypothyroidism
after thyroidectomy. Supraventricular and ventricular ectopic beats were observed
in the past. The first 12 lead-ECG showed very fast atrial arrhythmia with right bun-
dle branch block and left anterior hemiblock and non-discernible P waves. Adequate
medical therapy was started.
Diagnosis and Management: In the Cardiology ward, upon improvement her clinical
conditions, the surface ECG showed clearly a counter clockwise typical atrial flutter

(Figure 1). Transthoracic echocardiography showed left ventricle ejection fraction of
50%, right ventricular hypokinesia (TAPSE of 11mm), paradox movement of the sep-
tum, moderate to severe tricuspid regurgitation, right atrial enlargement (area
35cm2), pulmonary valve stenosis with a mean gradient of 25mmHg, mild mitral
insufficiency, and no residual shunt across the ventricular septal patch. It was then
decided to perform an electrophysiology procedure, which confirmed the presence
of an isthmus-dependent typical atrial flutter with a longer cycle length of 370ms
with diffuse scar in the right atrium as grey areas in the electroanatomic map
(Figure 2). Interestingly, during this macro-re-entrant arrhythmia, the higher region
of the lateral right atrium activated earlier than the activation consistent with the
atrial flutter circuit, producing a small area of relatively early activation (black
arrow in Figure 2) that, however, did not modified substantially the course of the re-
entry circuit around the tricuspid annulus (white arrows in Figure 2). Ablation ini-
tially reversed the right atrial activation, which became consistent with a clockwise
typical atrial flutter and, upon block of the cavo-tricuspid isthmus conduction, even-
tually transformed the arrhythmia in a focal form with a cycle length of 360ms
(Figure 3). This originated in the same site where a relatively early activation was
noted before (black arrow in Figure 3), confirming that this arrhythmia was present
also before during typical atrial flutter. Adjunctive focal ablation in the earliest acti-
vated site suppressed also this arrhythmia and restored stable sinus rhythm. The pro-
cedure was without complications and sinus rhythm persisted in the subsequent fol-
low-up.
Conclusions: This case shows how, in a postsurgical patient with a congenital heart
disease, a macro-re-entrant form of atrial tachycardia may coexist simultaneously
with a focal one originating a peculiar activation pattern. Ablation may suppress
these complex arrhythmias if correctly diagnosed by electroanatomic mapping and
accurately targeted by ablation.

771 Transvenous lead extraction: efficacy and safety of the procedure in
octogenarian patients

Mario Giannotti Santoro1, Luca Segreti2, Valentina Barletta2, Federico Fiorentini1,
Giulio Zucchelli2, Andrea Di Cori2, Raffaele De Lucia2, Veronica Della Tommasina2,
Roberto Pedrinelli3, and Maria Grazia Bongiorni 2
1Scuola di Specializzazione in Malattie dell’Apparato Cardiovascolare, Universit�a di
Pisa, 2Cardiologia 2, Azienda Ospedaliera Universitaria Pisana, 3Dipartimento di
Patologia Chirurgica, Medica, Molecolare e dell’Area Critica, Universit�a di Pisa

Aims: The management of patients with infection or malfunction of a cardiac implant-
able electronic device (CIED) may be challenging. The aim of the study is to evaluate
the safety and efficacy of transvenous lead extraction (TLE) in elderly patients.
Methods: A retrospective analysis of patients who underwent to TLE in our centre
was performed. Patients were divided in two groups: 1) patients 80 years of age or
older, 2) patients younger than 80 years. All patients were treated with manual trac-
tion or mechanical dilatation.
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Results: Our analysis included 1316 patients, with a total of 2513 leads extracted.
Group 1 (�80 years) counted 202 patients and group 2 (<80 years) 1114 patients. The
group of elderly patients presented more comorbidities, as hypertension, chronic
kidney disease, atrial fibrillation and pulmonary disease. Patients 80 years of age or
older had more pacemakers than ICDs, whereas the dwelling time of the oldest lead,
the number of leads and the presence of abandoned leads was similar despite
patients age. In group 1 the rate of radiological success for lead was higher than in
group 2 (99.0% vs 95.9%; P< 0.001). The clinical success was obtained in 1273
patients (96.7%), without significative differences between groups (98.0% vs 96.4%;
P¼ 0.36). Major complications occurred in 10 patients (0.7%), without significative
differences (1.5% vs 0.6%; P¼ 0.24).
Conclusion: TLE in elderly patients is a safe and effective procedure. In patients
older than 80 years there are not more major complications than in younger patients,
and the efficacy of the procedure seems to be superior.

143 Prevalence of patients with atrial fibrillation at risk for obstructive sleep
Apnea syndrome: preliminary results using two specific clinical score

Michele Golino1, Arianna Magna1, Francesca Ceriani1, Antonella Mancinelli1,
Roberta Giani1, Gaia Telli1, Dina Visca2, Antonio Spanevello2, and Roberto De Ponti 1
1Dipartimento Cardiovascolare, Ospedale di Circolo—Universit�a Insubria—Varese,
2U.O. di Pneumologia—Fondazione Salvatore Maugeri—Tradate

Introduction: The prevalence of Obstructive Sleep Apnea Syndrome (OSAS) is about
5-7% in the general population, while it is significant higher in patients (pts) with
atrial fibrillation (AF). Several studies attributed this association to a higher preva-
lence of traditional risk factors for AF among OSAS pts, while others support OSAS as
an independent risk factor for AF. Even though several studies have focused on the
risk of AF in patients with OSAS, few of them have highlighted the prevalence of
OSAS in outpatients with AF and a careful screening test.
Aim: The aim of this study was to estimate the prevalence of pts at risk for sleep-
related disorders in an outpatient population with AF and to evaluate the impact of
the STOP-BANG questionnaire and of the Epworth Scale.
Methods: Consecutive pts followed in our arrhythmia outpatient clinic, of both
sexes, > 18 years, with diagnosis of atrial fibrillation were screened. Patients aged
<18 years or> 80 years and with a history of OSAS or otorhinolaryngological patholo-
gies were excluded from the study. The enrolled patients were subsequently eval-
uated through the STOP-BANG questionnaire (which includes questions related to
Snoring, Tiredness, Observed Apnea, Pressure, BMI, Age, Neck Circumference and
Gender) and the Epworth scale (which evaluates the subject’s daytime sleepiness
during different daily activities). Patients with a STOP-BANG score �5 and/or with an
Epworth scale score �10 were at high risk of OSAS and then referred to further eval-
uation.
Results: Ninety-eight patients were screened and 24 of them (24%, 19 males/5
females, mean age 63, 46 11 years; 46% with paroxysmal form, 54% with persistent
form) were found to have a STOP-BANG score �5 (mean 5, 36 0.8); 7 of them had
also an Epworth scale score �10 (mean 13, 16 4.1). Main characteristics of the pts
are summarized in the Table. Most of them were obese (10/24, 42%), hypertensive
(18/24, 75%), dyslipidemic (14/24, 58%), and between the two group of pts there
was no statistically significant difference in each of the considered clinical variable
except for dyslipidaemia (p¼ 0, 02).
Conclusions: Our study showed that the risk of OSAS (assessed by the two type of
scores) is almost one fourth in outpatients with AF and that obesity, hypertension
and dyslipidaemia are the most common risk factors. The routine use of these simple
and inexpensive screening tools should be promoted in order to offer the best man-
agement in this patient population.

Table Main characteristics of the pts.

74 pts with
STOP-BANG < 5
and/or Epworth
scale < 10

24 pts with
STOP-BANG
� 5 and/or
Epworth scale � 10

P value

Age (mean 6 SD, y.o.): 68, 76 11 63, 46 11 0, 19
Sex (M/F): 41/33 19/5 0, 05
BMI (kg/m2): 26, 36 4, 0 29, 96 5, 1 0, 39
Hypertension n (%): 46 (62%) 18 (75%) 0, 25
Obesity n (%): 16 (22%) 10 (42%) 0, 053
Smoke (past/current) n (%): 16 (22%)/2 (3%) 5 (21%)/1 (4%) 1/1
Diabetes n (%): 6 (8%) 2 (8%) 1
Dyslipidaemia n (%): 24 (32%) 14 (58%) 0, 02
Type AF (paroxysmal/

persistent)
33 (45%) /41 (55%) 11 (46%) /13 (54%) 1/1

Pts: patients; SD: standard deviation; BMI: body mass index; AF: atrial fibrillation

729 Lesion transmurality in AF ablation as a gold standard for PV isolation:
comparison between ablation index and lesion index

Giorgio Guidotti1, Paolo Compagnucci1, Giovanni Volpato1, Leonardo Belfioretti1,
Letizia Verticelli1, Gino Grifoni1, Manuel Conti1, Laura Cipolletta1, Federico Guerra1,
Alessandro Capucci1, and Antonio Dello Russo 1

1Clinica di Cardiologia ed Aritmologia, Universit�a Politecnica delle Marche, Ospedali
Riuniti di Ancona

Purpose: Introduction of contact force-sensing catheters technology has improved
outcomes in pulmonary vein isolation (PVI) for atrial fibrillation (AF) ablation. In
order to better achieve lesion transmurality and standardize procedure, Ablation
Index (AI, CARTO3, Biosense) and Lesion Index (LSI, TactiCathTM, Abbott) which
include force, time and power, have been recently developed. Previous studies have
shown that AI- and LSI-guided pulmonary vein isolation (PVI) could improve efficacy
of AF ablation by reducing the incidence of PV reconnection.
The purpose of this study was to explore AI- and LSI- guided PVI relative performance
in terms of AF recurrences.
Methods: We retrospectively enrolled 24 patients with paroxysmal atrial fibrillation
who underwent Ablation index- or Lesion Index-guided RF ablation procedure with an
electro-anatomical mapping system. Redo AF ablations were excluded. As compared
to LSI group, procedures in the AI group were performed by less experienced opera-
tors. AF recurrences were evaluated at 6months after PVI procedure.
Results: A total of 14 patients with AI-guided PVI and 10 patients with LSI-guided PVI
were included in the study (mean age 58 years, 21 males). Mean Ablation Index was
360 at posterior wall and 470 at anterior wall. Mean overall Lesion Index was 5.4.
Short term procedural success rates were 86% and 90% in the AI- and LSI-guided
group respectively.
Conclusions: Our exploratory data analysis suggested a low incidence of AF recur-
rences both with AI- and LSI-guided PVI. Furthermore, although AI targets lower than
400 have been reached in the posterior wall, this could be reasonably acceptable as
a compromise between safety and good clinical outcomes.

349 Efficacy and safety of oral anticoagulant vs. antiplatelet therapy for
secondary prevention of cardiovascular disease in patient without atrial
fibrillation: a systematic review and meta-analysis of phase iii randomized
controlled trial

Ricci Fabrizio3,4, Umberto Ianni1, Francesca Forcucci1, Artur Federowski3,
Marco Zimarino1, Giuseppe Patti2, Sabina Gallina1, and Giulia Renda 1

1Universit�a G. D’Annunzio Chieti, 2Universit�a degli Studi de L’Aquila, 3Department of
Clinical Science, Lund University, Malmoe, Sweden, 4Dipartimento Neuroscienze ed
Imaging, Univ. G. D’Annunzio, Chieti

Background: Anticoagulation is the mainstay of prevention of arterial thromboembo-
lism in patients with atrial fibrillation, but it could be effective also in secondary
prevention of patients who are in sinus rhythm.
Purpose: We performed this meta-analysis to determine relative efficacy and safety
of oral anticoagulant therapy (OAC) as compared with antiplatelet therapy (APT) in
patients with prevalent cerebro-cardiovascular disease without atrial fibrillation.
Methods: Our systematic review of the literature published through January 31st,
2019 sought all phase III randomized controlled trials which compare OAC with APT
in patients with sinus rhythm and previous cerebro-cardiovascular disease report at
least one of the following outcomes: ischaemic stroke, death, myocardial infarction,
and major bleeding, assessed at the longest available follow-up. We used random-
effects models to estimate summary relative risk reduction (RRR) and 95% confidence
intervals (95% CI).
Results: We identified a total of 9 randomized controlled trials including a total of
34, 912 patients (ASA, n¼ 17, 726; adjusted-dose warfarin, n¼ 4, 460; rivaroxaban,
n¼ 12726), with a mean follow-up of 2.2 years. When compared with antiplatelet
therapy, OAC was associated with reduced risk of ischaemic stroke (RRR 38%, 95%CI:
1, 47; P¼ 0�04; I2¼72%) and myocardial infarction (RRR 13%, 95%CI: 0, 23; P¼ 0�05,
I2¼0%), but increased risk of major bleeding (RRR -52%, 95%CI: -129,-1; P¼ 0�04;
I2¼76%). Compared to antiplatelet treatment, OAC did not significantly affect the
risk of all-cause death (RRR 1%, 95%CI: -9, 10; P¼ 0�86; I2¼12%).
Conclusions: In sinus rhythm patients with prevalent cerebro-cardiovascular disease,
OAC compared to APT reduces risk of ischaemic stroke and myocardial infarction, but
significantly increases risk of major bleeding. The choice of antithrombotic treat-
ment does not appear to influence all-cause mortality.

104 Clinical, genetic, functional and pharmacological characterization of two
novel mutations in the nav1.5 sodium channel underlying Brugada syndrome in
Italian patients

Paola Imbrici1, Dalila Sahbani1, Rita Selvatici2, Cristina Balla3, Renè
Massimiliano Marsano4, Annarita Armaroli2, Francesco Vitali3, Cecilia Trabanelli2,
Alessandro Brieda3, Antonio Antonucci3, Annamaria De Luca1, Alessandra Ferlini2,
Matteo Bertini3, and Francesca Gualandi2
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1Dipartimento di Farmacia - Scienze del Farmaco, Universita’ degli Studi di Bari
“Aldo Moro”, Bari, 2UO di Genetica Medica, Dipartimento Materno-Infantile e
Dipartimento di Scienze Mediche, Universita’ degli Studi di Ferrara e Azienda
Ospedaliero-Universitaria Sant’Anna, Ferrara, 3UO di Cardiologia, Azienda
Ospedaliero-Universitaria Sant’Anna, Ferrara, 4Dipartimento di Biologia, Universita’
degli Studi di Bari “Aldo Moro”, Bari

Brugada syndrome (BrS) is a dominantly inherited arrhythmia characterized by a
coved ST-segment elevation at ECG in the right precordial leads, high susceptibility
to ventricular arrhythmia and a family history of sudden cardiac death (SCD). Typical
ECG pattern may be spontaneous or be unmasked by a provocative drug test.
Arrhythmia typically occurs at rest, while sleeping, after heavy meals or during fever
and is more frequent in males. Most BrS patients are asymptomatic and risk stratifi-
cation is an unsolved issue. Among more than 20 genes associated with BrS, the
SCN5A gene, encoding for the cardiac voltage-gated sodium channel Nav1.5,
accounts for � 30% of BrS cases and is the unique considered as with clinical validity.
Implantable cardioverter defibrillator (ICD), quinidine, ablation of the right ventricu-
lar outflow tract are existing therapeutic strategies to prevent the risk of SCD in BrS
patients (Mazzanti et al., 2017; Gualandi et al., 2017).
We identified two novel SCN5A mutations in Italian BrS patients. The missense var-
iant P1310L, was identified in a 64 years-old man who presented a typical ECG pat-
tern at the age of 56 and received an ICD in primary prevention. During Follow-up,
after an arrhythmic storm, he underwent a successful epicardial radiofrequency
ablation. The proband’s brother died for SCD at 51 years of age. The
p.Gly1686_Ile1687insGlyArg insertion was identified in a 57 years-old female with a
typical ECG pattern and who received an ICD in secondary prevention after an
arrhythmic event. The proband’s mother died suddenly at the age of 38 years. The
mutation segregates in the 36 years-old asymptomatic son showing a spontaneous
type 1 BrS pattern and implanted with an ICD.
We have functionally characterized both SCN5A mutations in order to prove their
pathogenic role and to explore genotype-phenotype correlations. Nav1.5WT and
mutant cDNAs were transfected in HEK 293 cells and sodium currents were recorded
through the patch-clamp technique.
P1310L mutation, at S4 DIII of the Nav1.5, significantly reduced sodium current den-
sity at -30mV more than 4-fold compared with Nav1.5WT. In addition, the voltage
dependence of activation of P1310L channels was shifted by � 15mV toward positive
potentials with respect to WT, suggesting reduced sodium channel opening at physio-
logical voltages. Conversely, the steady-state inactivation curve was shifted by �
6mV toward positive voltages and recovery from fast inactivation was slightly faster
for P1310L compared to WT. Furthermore, to correlate patients’ genotype to the sus-
ceptibility to drug-induced arrhythmia, we are estimating the tonic and use-depend-
ent block of P1310L channels by flecainide. The p.Gly1686_Ile1687insGlyArg inser-
tion, in the S5-P extracellular loop of DIV of the channel, caused a complete loss of
sodium channel function decreasing current density by 20-fold at -30mV.
The identified novel SCN5A mutations cause a loss of function of Nav1.5 channels as
the molecular mechanism underlying BrS in the affected patients. The different
degree of biophysical alterations shown by the two Nav1.5 mutant channels corre-
lates with the aggressiveness of the clinical phenotype (Chen et al., 2019). At
present, the main impact of genetic testing in BrS relies on the identification of at
risk asymptomatic subjects among proband’s family members. Overall, our results
provide evidence that the genetic testing and the functional characterization of
mutant Nav1.5 channels may contribute to risk stratification of patients and to
address lifestyle modifications including sodium channels blocking drugs and fever
avoidance.

501 Ventricular arrhythmic risk in patients with biopsy-proven myocarditis and
replacement myocardial fibrosis: focus on the grey zone

Maria Lucia Narducci1, Giulio La Rosa1, Frediano Inzani1, Francesco Perna1,
Gianluigi Bencardino1, Maurizio Pieroni2, Riccardo Marano1, Domenico D�Amario1,
Gaetano Pinnacchio1, Antonio Dello Russo3, Michela Casella4, Gemma Pelargonio1, and
Filippo Crea 1

1Fondazione Policlinico Universitario A. Gemelli IRCCS Roma, Italia, 2U.O.
Cardiologia-Utic, Ospedale San Donato, Arezzo, Italy, 3UO Aritmologia Ospedale
Riuniti Ancona, Italy, 4Centro Cardiologico Monzino, IRCCS, Milan, Italy

Background: Myocarditis represent a major cause of sudden death in adults
< 40 years age. In these patients, a complete diagnostic work-up including three-
dimensional electroanatomic mapping (3 D-EAM) and 3D-EAM-guided endomyocardial
biopsy (EMB) for etiological diagnosis has not been assessed.
Objectives: We aimed to characterize baseline electroanatomical substrate in
patients with complex VA and clinical criteria of myocarditis, using 3 D-EAM and 3 D-
EAM-guided EMB. Subsequently, we aimed to evaluate predictors of VA occurrence at
long-term follow-up.
Methods: We prospectively enrolled patients admitted to our hospital with VA (sus-
tained ventricular tachycardia (VT) or fibrillation (VF) or premature ventricular con-
tractions (PVC)�25% recorded by 24 h-Holter ECG) and at least one of the following:
3a. impaired global or regional left ventricular systolic function 3 b. increased serum
concentrations of troponin I, 3c. pericardial effusion 3d. clinical suspected myocardi-
tis as for previous infection of the bronchial tree, the gut, or the urinary tract within

the last 6months before admission. Patients underwent 2 D echo, stress test, cardiac
magnetic resonance (CMR), coronary angiography, 3 D-electroanatomic mapping (3D-
EAM) and 3D-EAM guided endomyocardial biopsy (EMB). Clinical follow-up was per-
formed by 24 h ECG Holter monitoring or by ICD/loop recorder interrogation.
Results: From 2008 to 2016 54 patients were included (mean age was 41 years 614,
60% male). in 31 patients (57%) histological diagnosis was myocarditis (M group), in
14 (26%) patients histological diagnosis was focal replacement myocardial fibrosis
(FRMF group) and in 9 (17%) patients inadequate myocardial specimens. Clinical pre-
sentation and imaging baseline data were similar in the two histological groups. Left
ventricular bipolar scar was significantly greater in M group compared to FRMF group
(136 5 vs 46 2.7 cm2, p¼ 0.02, also considering LV bipolar scar percentage (86 4 vs
26 2 %, p¼ 0.05). Right ventricular bipolar scar area was significantly greater in M
group compared to FRMF group (226 16 vs 36 2.6 cm2, p¼ 0.02), also considering
RV bipolar scar percentage (136 11 vs 2 6 2%, p¼ 0.03). The survival freedom from
VA in M group was 42% (13 patients out of 31) vs. (12 out of 14 patients, 86%) in FRMF
group at 40months of follow-up (log-rank p¼ 0.008). Cox regression univariate analy-
sis identified three variables as statistically significant predictors of VA occurrence:
histological diagnosis of myocarditis (HR 5.5, 95% confidence interval [CI] 1.13-24
p¼ 0.02); scar areas at RV bipolar mapping (scar area cm2HR 1.07, 95% CI 1.02—
1.12, p¼ 0.008; scar area % HR 1.12 , 95% CI 1.03—1.21, p¼ 0.005) and at RV unipo-
lar mapping (scar area cm2HR 1.03, 95% CI 1.01–1.05, p¼ 0.02; scar area % HR 1.06 ,
95% CI 1.01–1.11, p¼ 0.02).
At multivariate analysis, there was a trend for the presence of RV bipolar scar area
as predictor of VA in overall population (RV bipolar scar % HR 1.05, 95% CI 1.01-1.11,
p¼ 0.08).
Conclusion: Up to date myocarditis represents a major cause of sudden cardiac
death among young patients. Our study defines the additional role of 3 D-EAM guided
EMB in diagnostic work-up of patients with complex VA and clinical criteria of myo-
carditis and identifies myocardial inflammation and electronatomic scar detection as
possible predictors of VA occurrence in the long-term follow-up.

276 Efficacy and safety of catheter ablation of post-incisional atrial
tachycardias in patients with prior history of mitral valve surgery: a meta-
analysis

Jacopo Marazzato1, Matteo Crippa1, Michele Golino1, Giangiuseppe Cappabianca1,
Lorenzo Adriano Doni1, Roberta Giani1, Gaia Telli1, Raffaella Marazzi1, and Roberto De
Ponti1
1Dipartimento Cardiovascolare—Ospedale di Circolo—Universita’ degli Studi
dell’Insubria - Varese

Introduction: Data regarding catheter ablation (CA) of post-incisional atrial tachy-
cardias (AT) are scarce in literature, especially in patients with prior history of mitral
valve surgery (MVS) where mechanical protheses and thick fibrosis around the MV
anulus may pose a challenge for a safe and effective procedure. Aim of this study is
to assess the efficacy and safety of CA of post-incisional AT in these patients and to
investigate specific features of these arrhythmias through a systematic review of the
literature.
Methods: A systematic search on PubMed/MEDLINE, EMBASE, and Web of Science was
performed. An adult population undergoing radiofrequency CA procedure for post-
incisional ATwith prior history of MVS and with/without concomitant Maze procedure
was considered. Articles published before 2000 were excluded because the use of 3 D
electro-anatomic mapping systems was not well established yet. The haemorrhagic,
thromboembolic complications and deaths were recorded. The periprocedural suc-
cess rate (i.e. restoration to sinus rhythm due to radiofrequency delivery during CA
procedure) and mid-long term outcome (i.e. persistence of sinus rhythm after sin-
gle/multiple procedures on/off antiarrhythmic drugs) were carefully looked for.
Finally, the most frequent pathophysiologic mechanism (focal vs. macro-reentrant),
site of origin of the ablated AT (left atrium vs. right atrium) and association of the
surgical scar location with specific AT morphologies were investigated.
Results: After systematic review, 8 studies were regarded as eligible for the analysis.
One-hundred seventy-three patients without severely impaired FEVS (42-72.1%) and
with mild-to-severe atrial dilatation (37–63mm) were considered with prior history
of MV replacement (59.5%) or valvuloplasty (40.5%) and concomitant Maze procedure
(56%). All the patients underwent 239 CA procedures (1.4 procedure/patient) and in
all cases a 3D electro-anatomic mapping system was used. Major complications were
recorded in 3/173 cases (1.7%) with 2 retroperitoneal haemorrhages (1.2%), 1 intra-
cranial haemorrhage leading to death (0.06%). Acute success rate was achieved in
167/173 patients (95.6%) and 112/173 patients (65%) were in sinus rhythm at follow-
up (2.1-60months). In 97% of patients the whole number of AT morphologies were
specified: 272 AT (92.2%) were macro-reentrant and 23 (7.8%) were focal in origin.
In the macro-reentrant AT group, CA was performed in the right atrium in 144 mor-
phologies (53%) and in most of these cases ablation was performed at the cavo-tri-
cuspid isthmus (CTI) (63%). When CA was performed in the left atrium (47% of cases),
mitral isthmus was the main target for ablation (55%). Type of surgical incision was
reported in 112 patients (65%). In these patients, most of the AT were found in the
right atrium (133/215 morphologies – 62%) with involvement of CTI in 55% of cases.
In these patients a trans-septal approach was very frequently encountered (52%)
either as superior trans-septal one or via a lateral free wall incision in the right
atrium.
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Conclusions: After a systematic literature review, CA of post-incisional AT in patients
with prior MVS should be regarded as a safe and effective procedure. A trans-septal
surgical incision is the main surgical approach in this population associated with late-
onset macro-reentrant AT most frequently and quite surprisingly located in the right
atrial chamber with involvement, in many cases, of the CTI.

515 Development and validation of an ECG algorithm for predicting the site of
origin of idiopathic right ventricular outflow tract arrhythmias

Marco Valerio Mariani1,2, Yasuhiro Shirai1, Paolo Severino2, Carlo Lavalle2,
Francesco Fedele2, and Pasquale Santangeli1
1Cardiac Electrophysiology Program, Cardiovascular Division, Hospital of The
University of Pennsylvania, Philadelphia, Pennsylvania, 2Department of
Cardiovascular, Respiratory, Nephrology, Anesthesiology and Geriatric Sciences,
Sapienza University of Rome, Rome, Italy

Background and Aims: Pre-operative identification of the site of origin of idiopathic
right outflow tract ventricular arrhythmias (RVOT-VAs) is important to predict the
site of successful ablation, particularly when the VAs are not inducible at the time of
the procedure. We hypothesized that the ratio of Q wave amplitude in the unipolar
leads aVL / aVR can be used to indicate anterior vs. posterior origin of the VA in the
RVOT region, and that the ratio between R wave amplitude in lead II and VA-QRS
duration may be helpful to distinguish septal vs. lateral origin.
Methods: Standard 12-lead ECGs were recorded and analyzed in a development
cohort of patients undergoing successful RVOT-VAs ablation as guided by 3D electro-
anatomical mapping at a single centre. Patients with coronary artery disease, struc-
tural heart disease, preexisting bundle branch block and paced rhythm were
excluded. The RVOT was divided into six sites: anterior, middle, and posterior septal
sites and anterior, middle and posterior free wall sites. A novel localization algorithm
based on the Q wave ratio in aVL/aVR and the ratio between R wave amplitude in
lead II and QRS duration was derived from a consecutive series of 44 patients, and
prospectively validated in 30 patients.
Results: In the development cohort (N¼ 44, 28 female; mean age 43, 76 12, 9 years;
mean ejection fraction 536 7, 9 %) the successful ablation sites were RVOT septum
(n¼ 33; 75 %), RVOT free wall (n¼ 11; 25%), RVOT anterior site (n¼ 24; 55%), RVOT
middle site (n¼ 15; 34%) and RVOT posterior site (n¼ 5; 11%). The aVL/aVR ratio was
significantly larger for anterior sites (1, 366 0, 29) compared with middle (0, 946 0,
14, p¼ 0, 000) and posterior sites (0, 626 0, 13, p¼ 0, 000). An aVL/aVR index > 1,
12 predicted an RVOT anterior origin with 79% sensitivity and 93% specificity (AUC 0,
899), whereas when the aVL/aVR ratio was > 0, 77, a posterior origin could be
excluded with 100% sensitivity and 100% specificity (AUC 1). The RVOT free wall sites
presented significantly smaller R-wave amplitudes in lead DII (1, 216 0, 32mV) com-
pared to septal sites (1, 876 0, 4mV, p¼ 0.000), and significantly wider QRS duration
(1596 18ms) in comparison to septal sites (1356 8, 7ms, p¼ 0, 001). The DIIR-wave
amplitude/VA-QRS duration ratio was significantly lower in free wall sites (8, 556 4,
5mV/s) compared to septal sites (13, 96 3, 1mV/s, p¼ 0, 000) and a value >10 pre-
dicted a septal origin with 97% sensitivity and 91 % specificity (AUC 0, 904). In the
validation cohort (N¼ 30, 18 female; mean age 46, 96 13, 3 years; mean ejection
fraction 49, 96 10, 7 %) the aVL/aVR ratio correctly identified anterior, middle and
posterior locations in 25/30 patients (83 %), and the DIIR-wave amplitude/PVC-QRS
duration ratio correctly predicted septal vs free wall locations in 29/30 patients
(97%).
Conclusions: A simplified ECG algorithm based on aVL/aVR ratio and DIIR-wave
amplitude/PVC-QRS duration ratio is a reliable and accurate tool in predicting the
RVOT-VAs site of origin.

675 A refined risk stratification scheme for patients with type 1 long QT
syndrom

Alessandro Trancuccio2, Andrea Mazzanti1,2, Lorenzo Braghieri1, Maira Marino2,
Nicola Monteforte2, Raffaella Bloise2, Deni Kukavica1,2, Carlo Napolitano1,2, and Silvia
G. Priori1,2
1Universit�a di Pavia, Pavia, Italy, 2IRCCS ICS Maugeri, Pavia, Italy

Background: Type 1 Long QT Syndrome (LQT1) is an inheritable arrhythmogenic dis-
order that confers susceptibility to life-threatening arrhythmias (LAE) and is secon-
dary to autosomal dominant loss-of-function mutations in the KCNQ1 gene, encoding
the alpha-subunit of potassium channel Kv7.1.
In this work we assess whether the localization of different mutations over different
regions of the KCNQ1 gene influences the duration of the QT interval and the occur-
rence of arrhythmic events (LAE and syncopal spells).
Methods: We gathered data on 963 patients with the diagnosis of LQT1 and divided
the KCNQ1 protein into 5 functional regions: the N-terminus (NT), the voltage sensor
(VS, including transmembrane segments S1 to S4), the cytoplasmic loops (CL), the
pore (PO, including the transmembrane segments S5 and S6 and the S5-S6 extracellu-
lar linker), the C-terminus (CT).
Results: The study population included 963 LQT1 patients: 518 (54%) females; aver-
age age 206 17 years; mean QTc at baseline ECG 4656 38ms. The average follow-up
was 86 7 years. During their life, 172 (18%) patients experienced arrhythmic

manifestations typical of LQT1: 31 (3%) experienced one or more LAEs, while 141
(15%) experienced one or more syncopal spells. We identified 188 different mutations
in the KCNQ1 gene. The distribution of the mutations was as follows: 15 (8%) in the
NT, 33 (18%) in the VS, 27 (14%) in the CL, 43 (23%) in the PO, 70 (37%) in the CT. The
frequency of pathogenic variants per number of amino acids (a.a.) was higher in the
CL region, as compared to the other domains (1 mutation every 1.44 a.a.). The dura-
tion of QTc interval was significantly longer for patients with mutations in the PO
region (4736 40ms) and in the CL region (4686 38ms) as compared to the other
regions (p< 0.01). Furthermore, patients with PO and CL mutations also had a signifi-
cantly higher probability of showing QTc values above 500ms, as compared to others
(PO 18%, CL 16% vs 8% all the others, p< 0.001).
Patients with mutations in the PO and the CL regions had a higher risk of LAE and
syncopal spells (HR 2.89, 95% CI 1.95-4.29, p¼ 0.019 and HR 1.61, 95% CI 1.0-2.49,
p¼ 0.05, respectively). Among 272 patients with mutations in the PO region, we
found that those with mutations in the GYGD sequence (that is responsible for the
channel selectivity) showed a higher risk of experiencing LAE (HR 19.32, 95% CI 1.02-
365, p¼ 0.048). Interestingly, the risk was independent from the duration of the QT
interval and gender.
Conclusion: We found that KCNQ1 loss-of-function mutations affecting the PO and
the CL of the Kv7.1 potassium channel are associated with more severe form of
LQT1. Among PO mutations, those affecting the GYGD sequence were associated
with the most significant arrhythmic risk. Our findings provide a site-specific risk pro-
file for the mutations responsible for Type 1 Long QT Syndrome.

796 Novel perspectives on natural history and risk stratification for patients
with Andersen Tawil syndrome type 1

Andrea Mazzanti1,2, Dima Guz1, Alessandro Trancuccio1, Eleonora Pagan3,
Valeria Sansone4, Elisa Tavazzani2, Nicola Monteforte1, Raffaella Bloise1, Maira Marino1,
Mirella Memmi1, Carlo Napolitano1,2, Vincenzo Bagnardi3, and Silvia G. Priori1,2
1Department of Molecular Cardiology, IRCCS ICS Maugeri, Pavia, Italy, 2Department of
Molecular Medicine, University of Pavia, Pavia, Italy, 3Department of Statistics,
University of Milan-Bicocca, Milan, Italy, 4Nemo Center, University of Milan, ASST
Niguarda Hospital, Milan, Italy

Background: Andersen-Tawil Syndrome type 1 (ATS1) is an ultra-rare arrhythmogenic
disorder, caused by loss-of-function mutations in the KCNJ2 gene. We present here
the largest cohort of ATS1 patients with outcome data reported.
Objectives: Define the risk of life-threatening arrhythmic events (LAE), identify pre-
dictors of such events, and define the efficacy of antiarrhythmic therapy in ATS1
patients.
Methods: Clinical and genetic data from consecutive ATS1 patients from 23 centers
were entered in a database implemented at ICS Maugeri in Pavia, Italy, and pooled
for analysis.
Results: We enrolled 118 ATS1 patients from 57 families (236 17 years at enrol-
ment). Over a median follow-up of 6.2 years (IQR 2.7-16.5 years), 17 patients experi-
enced a first LAE, with a cumulative probability of 7.9% at five years. An increased
risk of LAE was associated with a history of syncope (HR 4.54, p¼ 0.02), with the
documentation of sustained ventricular tachycardia (HR 9.34, p¼ 0.001) and with
the administration of amiodarone (HR 268, p< 0.001). The rate of LAE without ther-
apy (1.24 per 100 person-years, py) was not reduced by beta-blockers alone (1.37
per 100 py; p¼ns), or in combination with class Ic antiarrhythmic drugs (1.46 per 100
py, p¼ns).
Conclusions: In a sharp departure from previous reports, we suggest that the clinical
course of patients with ATS1 shows a high rate of LAE. A history of syncope or of
documented sustained ventricular tachycardia are associated with a higher risk of
LAE. Amiodarone is proarrhythmic and should be avoided in ATS1 patients.

484 Implantable cardioverter-defibrillator VDD VS VVI

Silvia Gemma Mazzilli1, Alessandro Andreis1, Davide Castagno1, Carlo Budano1, Pier
Giorgio Golzio1, Arianna Bissolino1, Matteo Anselmino1, Federico Ferraris1,
Andrea Saglietto1, Raffaele Ceci1, Massimo Magnano1, Fiorenzo Gaita1,
Carla Giustetto1, and Gaetano Maria De Ferrari 1
1Citt�a Della Salute e Della Scienza

Background and objective: implantable cardioverter defibrillator (ICD) reduces the
risk of sudden death in patients at risk. The use of a single-chamber ICD (VVI) com-
pared to a dual-chamber ICD has the advantage of fewer complications, but less dis-
crimination of supraventricular arrhythmias and risk of a greater number of inappro-
priate shocks. Single lead with a floating atrial dipole (VDD) is a system including the
advantages of single lead invasiveness and dual chamber discrimination. This study
aimed to compare electrical performance, rates of inappropriate interventions, com-
plications, clinical outcomes between VVI and VDD ICDs.
Methods: Patients who underwent VDD ICD implantation between January 2010 and
May 2018 at “Citt�a della Salute e della Scienza Hospital” were compared with
patients who underwent VVI ICD implantation selected by propensity matching based
on relevant clinical features. Occurrence of death and hospitalizations during follow-
up were recorded as well as complications including pneumothorax, cardiac
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perforation, lead dislodgement requiring intervention, sensing deficit, haematoma,
local infection.
Results: we enrolled 48 patients who underwent VDD ICD implantation compared
with 48 patients underwent VVI ICD implantation; follow-up median duration was
39months (IQR 13; 61). There were no significant differences in baseline clinical fea-
tures between patients receiving VDD ICD and those implanted with VVI ICD. There
was a trend of less inappropriate interventions in VDD group, mostly shocks (VDD vs
VVI: ATPs/shocks, 2% vs 13%, p¼ 0.11; ATPs, 2% vs 10%, p¼ 0.20; shocks, 0% vs 8%,
p¼ 0.12). There were no significant differences in any kind of complications
(patients with one or more complications VDD vs VVI: 13% vs 13%; p¼ 0.99) neither in
all-cause death (VDD vs VVI: 25% vs 33%, p¼ 0.50) neither in cardiovascular death
(VDD vs VVI: 15% vs 21%, p¼ 0.59). There were significantly more hospitalizations in
VVI group (VDD vs VVI: 27% vs 53%; p¼ 0.012), with a significant difference in heart
failure re-hospitalizations (VDD vs VVI: 10% vs 39%, p< 0.001). Atrial sensing in VDD
ICDs was stable (before discharge vs 36months: 5.26 þ/- 2.61mV vs 5.50 þ/-
2.65mV; p¼ 0.533).
Conclusions: patients with single-chamber ICD, compared with patients with single
lead and floating atrial dipole, showed a lower trend for inappropriate interventions.
Complications and mortality rates were similar in patients receiving a VVI vs VDD
ICDs. Patients undergoing VVI ICD implantation experienced more hospitalizations
(both total and due to heart failure) compared with those receiving a VDD ICD. Atrial
sensing by floating dipole in VDD ICDs remained stable during follow-up.

520 Prognostic role of atrial high rate episodes in patients with pacemaker: is
oral anticoagulant therapy always mandatory?

Antonino Mignano1, Egle Corrado1, Angela Lazzara1, Calogero Volpe1,
Domenico Oriente1, and Giuseppe Coppola 1

1Operative Unit of Cardiology, “Paolo Giaccone” University Hospital, University of
Palermo, Italy

Background: Subclinical atrial fibrillation is playing an emerging role in assessment
of cardiovascular and cerebrovascular risk of patients with cardiac implantable elec-
tronic devices (CIED). The MOST and the ASSERT study first tried to understand the
predictive role of atrial high rate episodes (AHRE) in patients with cerebrovascular
events but, despite the presence of many data, it is not already clear if and when
anticoagulant therapy is required in such subjects. The aim of our study is to evalu-
ate clinical and prognostic impact of AHREs in terms of stroke, mortality and MACE in
a population with CIEDs to better understand if oral anticoagulant therapy (OAT) is
always mandatory in these cases.
Materials and Methods: We evaluated 1683 patients with pacemaker, implanted
since 2004 at our cardiac pacing laboratory. We divided our population into three
arms so composed: patients with permanent atrial fibrillation; patients with AHRE
and patients without AHRE at follow-up. Patients were annually followed with outpa-
tient visits and OAT was prescribed when necessary, according to European
Guidelines, based on CHA2DS2VASc and HAS-BLED values.
Results: Four hundred and twenty-two patients had permanent atrial fibrillation at
the time of implantation. During follow-up (mean duration 4 years) 1343 AHRE epi-
sodes were recorded in 342 patients. The remaining 919 patients did not present any
episode of AHRE. The outcome occurred in 113 patients while 57 suffered a stroke/
TIA episode. Forty-nine patients, on the contrary, presented an acute myocardial
infarction during the observation period. On univariate analysis, the presence of
AHRE was correlated with the percentage of atrial stimulation (p¼ 0.02), virtual
CHA2DS2VASc (p< 0.001) and sick sinus syndrome as pacing indication (p¼ 0.02).
Kaplan Mayer curves showed that patients with AHRE had a survival rate similar to
patients with permanent AF (Figure 1). Patients without AHRE had a better prognosis
than other two arms (overall p value <0.001). The stroke incidence in patients with
AHRE was lower than in patients with permanent or clinical AF during follow-up
(Figure 2). In the specific setting of patients with AHRE and stroke, there wasn’t any
statistically significant difference between patients who practiced OAT and those
who did not take any anticoagulant therapy (Figure 3).
Conclusion: AHREs have a significant impact on mortality in patients with PM. These
episodes seems to represent a “marker of disease” more than primary cause of cere-
brovascular events, considering that anticoagulant therapy does not impact on the
onset of these adverse events. Moreover we believe that identification of AHRE at
Follow-up provides useful information for identification of patients at greater risk of
adverse events and therefore should be taken always into consideration, regardless
of OAT.

529 Local gentamicin-collagen sponge reduces cardiovascular implantable
electronic device infections and pocket hematoma

Cinzia Monaco1, Lucy Barone1, Domenico Sergi1, Giuseppe Stifano1, and
Francesco Romeo 1

1Policlinico di Tor Vergata, Roma

Background: Implantation or replacement of permanent pacemaker (PPM) and
implantable cardioverter-defibrillator (ICD), may be associated with serious compli-
cations such as bleeding, pocket hematoma and infection. Using COLLATAMPVR EG
during surgery, a lyophilized collagen impact impregnated with the aminoglycoside
antibiotic Gentamicin, significantly reduces the incidence of infectious complications
and improves wounds healing.
Methods: We conducted a retrospective study between June 2007 and November
2018 and we collected data of implantation or replacement of Cardiovascular
Implantable Electronic Device (CIED). 1537 subjects with a mean age of 77, 45 (69,
83) years were evaluated. We matched 561 patients with COLLATAMP VR EG (group I)
with 976 patients who did not receive COLLATAMP VR EG (group II). The primary end-
point was the reduction of infectious complications and pocket hematoma within a
1 year postoperatively.
Results: Infective complications and/or pocket hematoma occurred in 164 of 1537
patients (10, 67%); only 12 (0, 78%, p &lt; 0, 05) belonged to group I. The study also
states a statistically significant higher incidence (p <0, 05) of infective complications
in patients undergoing ICD implant or replacement (20 of 369 patients, 5, 59%) com-
pared to PPM implant or replacement (17 of 903 patients, 1, 5%), probably due to
larger size of hardware and to the lifetime of devices. Not statistically significant
was the incidence of pocket hematoma within the subgroups mentioned above
(p> 0, 05). Moreover, we considered the impact of risk factors; regarding infective
complications, we considered as risk factors old age, diabetes mellitus (DM) and
chronic kidney disease (CKD). Within the population of 32 patients that developed an
infectious event, just 12 of 32 patients (37, 5%) showed no comorbidities (p <0, 05).
Conclusions: COLLATAMPVR EG is a medical device which can be used in addition to
local hemostasis and prophylactic doses of systemic antibiotics, with the aim of
reducing infective complications and pocket hematoma after permanent CIED
implantation or replacement.

822 Acute coronary syndrome in a patient with a residual aortic dissection flap
after supracoronary aortic replacement: the IVUS role

Andrea Moretti1,2, Mauro Chiarito1, Jorge Sanz-sanchez1, Francesco Cannata1,
Gennaro Petriello1, Damiano Regazzoli1, Paolo Pagnotta1, Bernhard Reimers1, and
Giulio Stefanini 1
1Department of Invasive Cardiology, Humanitas Research Hospital, Rozzano (Milan),
Italy, 2Department of Cardiovascular Sciences, Sapienza University, Rome, Italy

Background: Acute chest pain caused by aortic dissection (AD) or acute myocardial
infarction (AMI) is one of the most serious medical emergencies and requires a very
quick differential diagnosis to choose the best timing for treatment. AD and AMI are
often manifested with similar symptoms, making it difficult to differentially diagnose
these two conditions. After supracoronary aortic repair (SCAR) for type A AD, small
intimal flap could remain in the anastomoses area. Aortic intramural hematoma
could extend to the coronary ostia causing an extrinsic compression. Intravascular
ultrasound (IVUS) is a safe and effective methodology to distinguish an atheroscler-
otic plaque from an extrinsic compression. We present the case of a 68 years old
man, with a recent surgical correction of a Type A aortic dissection referring to our
emergency department for an acute coronary syndrome.
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Case Report: A hypertensive 68-years-old man presented to our emergency depart-
ment, at 2: 00 a.m., complaining acute chest pain radiated to the arms and posteri-
orly to the interscapular area. The patient had a past medical history of a recent
(9months before) Stanford type A aortic dissection corrected, in another hospital,
with an urgent SCAR. The electrocardiogram revealed ST-segment elevation in aVR
and a diffuse ST-segment depression (Fig 1). His initial vital signs were as follows:
heart rate 105 beats/min, blood pressure 150/80mm Hg, respiratory rate
18 breaths/min, oxygen saturation 94% without oxygen supplementation. While the
patient was being prepared for the cardiac catheterization, a transthoracic echocar-
diography (TTE) was performed showing left ventricle anterior, septal, and apical
walls akinesia and a dubious image of small intimal flap in the Valsalva sinus without
significant aortic regurgitation. An urgent computed tomography (CT) scan confirmed
the presence of a small intimal flap near to the non-coronary cups, proximal to the
vascular graft anastomoses (Fig. 2C, 2D). So, we planned an urgent coronary angiog-
raphy. By the right radial approach, initial angiography showed an isolated subocclu-
sive left main (LM) ostial stenosis (Fig 3A). Intraoperative transesophageal echocar-
diogram (TEE) was executed to evaluate a dynamic extrinsic compression (Fig. 2A,
2B). Notwithstanding, both angio CT scan and TEE did not allow a definitive diagnosis
regarding the AMI etiology. After a gently 2.0mm semi-compliant balloon inflation in
the LM, urgent intravascular ultrasound (a 20-MHz, 2.9 F IVUS system, Eagle Eye,
Volcano Corp) was performed to exclude any extrinsic compression such as intramu-
ral hematoma: it documented a severe concentric atherosclerotic plaque with a
ostial minimal lumen area of 4.2mm2 (Fig. 3B). Finally, we performed percutaneous
coronary intervention (PCI): a 4.0/18mm drug eluting stent from ostial LM to the
proximal left anterior descending artery (LAD) was implanted and a proximal optimi-
zation technique with a 4.5/15mm non-compliant balloon was performed. Final
angiography and IVUS confirmed the good procedural result with a LM minimal stent
area of 15.6mm2 (Fig 4A, 4B) After PCI, ST-segment alterations on ECG disappeared
and chest pain improved. The patient was discharged on the third day.
Discussion: Acute myocardial infarction caused by aortic dissection (AD) is relatively
rare, and the reported incidence of myocardial infarction with AD ranges from 3 to
7% in AD patients (1).
Typically, myocardial infarction develops more frequently than an AD in a clinical
setting. Therefore, when AD is complicated by acute myocardial infarction, the cor-
rect diagnosis of dissection can be elusive and these patients might instead be
treated with primary percutaneous coronary intervention (PCI). In these cases, the
outcome can be catastrophic (2).
The dissection flap could extend into the ostium of the coronary artery, with conse-
quent risk of acute occlusion and ST segment elevation myocardial infarction.
However, evidences from literature regarding patients recently treated for AD and
presenting with AMI are scarce. In patients with AD, while the right coronary is more
frequently affected, the left main coronary artery can also be compressed (3). Neri
et al described three major types of coronary malperfusion due to AD.(4)
Hori et al described a case of acute coronary malperfusion some hours after SCAR
due to a LM dissection recognized by the IVUS and successfully treated with PCI.(5)
However, the largest series reporting the outcome of patients treated for type A
aortic dissection show a low risk of myocardial infarction at follow-up (6) and only
anecdotal cases of flap or hematoma extension to right or left coronary cusps.(7)
Our patient presented with a probably high risk non ST-segment elevation myocardial
infarction (GRACE score: 140). During the night-time setting, awaiting the activation
of the interventional cardiology team, on the basis of the clinical history we per-
formed a TTE and an angio CT scan. Unfortunately, both methods confirmed the pres-
ence of a dissection flap extended to the non-coronary cusp, but neither method was
able to clarify with certainty the etiology of myocardial infarction.
Coronary angiography showed a coronary tree relatively free of atherosclerosis with an
ostial subocclusive stenosis of the left main in a patient with an intermediate risk of
ischaemic heart disease who had undergone a cardiac surgery operation with no events
a few months earlier; our major doubt was that we were faced with a retrograde dis-
section or an intramural aortic hematoma with extrinsic compression of the left main.
Conclusion: In this case, only IVUS allowed us to distinguish with certainty between
an atherosclerotic etiology and a coronary extrinsic compression. Although there was
some suspicion for residual intimal aortic flap based on the history, there were no
information about the surgical intervention. Given the clear image of atherosclerotic
plaque in the LM, we considered type 1 AMI as the most likely diagnosis treating him
with successful primary PCI.

642 Additive predictive power of the CHA2DS2-VASc and has bled scores for
mortality in patients with atrial fibrillation

Doralisa Morrone1, Fabrizio Ricci2, Giulia Renda2, Giuseppe Patti3, Paulus Kirchhof4,
Sonja Kroep4, Ling-hsiang Chuang4,5, Ben Van Hout6, and Raffaele De Caterina 1

1Institute of Cardiology, University of Pisa, Italy, 2Institute of Cardiology and Center
of Excellence On Aging, G. D’Annunzio University-Chieti-Pescara, Italy, 3University Of
Piemonte Orientale, Novara, Italy, 4University of Bitmingham, Institute of
Cardiovascular Science, University of Birmingham, UHB and SWBH NHS Trust,
Birmingham UK, 5Pharmerit International, Rotterdam, The Netherlands, 6University
of Sheffield, Sheffield, UK

Background and Objectives: Atrial fibrillation (AF) is associated with increased mor-
tality, which may derive from both ischaemic and bleeding events due to enacted

therapies. Mortality predictors in AF are poorly characterized. We therefore investi-
gated the predictive power of the CHA2DS2-VASc score, used to assess the risk of
stroke in comparison with the HAS-BLED score, currently used to predict bleeding,
for mortality in patients with AF in a large contemporary registry.
Methods: Individual patient data were pooled from the PREvention oF thromboem-
bolic events–European Registry in Atrial Fibrillation (PREFER AF), a prospective real-
world registry with a 12-month follow-up, with a total of 7243 patients enrolled from
461 hospitals and 7 European countries (Austria, France, Germany, Italy, Spain,
Switzerland, and United Kingdom) conducted. Categorical variables are expressed as
frequency and percentages (n, %), continuous variables are expressed as means and
standard deviations (SDs). Logistic regression was here used to analyze the relation-
ship between the CHA2DS2-VASc and HAS-BLED scores and outcome events, including
mortality, at one year. The predictive ability of the scores was analyzed by compar-
ing c-statistics.
Results: The study sample consisted of 5, 209 AF patients with complete information
on both scores. Mean age was 71.86 10.46 years; 3145 subjects (60.4%) were male.
The average 1-year mortality was 3.1%. We found strong gradients between all exam-
ined outcomes (mortality, stroke and systemic embolic events (SSE) and major bleed-
ing) for both the CHA2DS2-VASc and the HAS-BLED risk scores. Both scores had broadly
similar c-statistics; for CHA2DS2-VASc: 0.637, 0.656 and 0.616 for models predicting
mortality, SSE and major bleeding, respectively; for HAS-BLED: 0.620, 0.647, and
0.627, respectively. When including the individual components of both scores sepa-
rately, c-statistics increased to 0.715, 0.694 and 0.636 with CHA2DS2-VASc, and to
0.681, 0.697 and 0.680 with HAS-BLED. The predictive power with both scores com-
bined, removing overlapping components, was higher, with a c-statistic of 0.74, 0.73
and 0.70 for mortality, SSE and major bleeding, respectively.
Conclusion: Both the CHA2DS2-VASc and the HAS-BLED score predict mortality simi-
larly in AF, and a combination of all the components of the scores increases predic-
tion significantly. Such combination may thus be clinically useful.

335 LA mexiletina nel trattamento delle aritmie ventricolari recidivanti E
refrattarie a terapia farmacologica convenzionale

Giacomo Mugnai1, Carla Paolini1, Stefano Cavedon1, Anna Cima1, Chiara Dalla Valle1,
Alessandro Mecenero1, Cosimo Perrone1, and Claudio Bilato 1

1UOC Cardiologia - Ospedale Pubblico di Arzignano

The antiarrhythmic therapy of recurrent ventricular arrhythmias in patients having
undergone catheter ablation and in whom amiodarone or beta blockers were ineffec-
tive or contraindicated, is an important issue. The present study sought to evaluate
the efficacy and tolerability of mexiletine in a relatively small sample of patients
with recurrent ventricular arrhythmias, when the standard therapy strategy failed.
All patients treated with mexiletine for recurrent ventricular tachycardia (VT) or
ventricular fibrillation (VF) in our institution between January 2010 and May 2019
were enrolled. The primary endpoint was the total number of VT/VF episodes after
the start of mexiletine therapy. Secondary endpoints were total number of ICD thera-
pies and discontinuation of therapy. The events occurring during mexiletine treat-
ment were compared with a matched duration period before the start of mexiletine
therapy. Patients served as self-controls.
A total of 29 consecutive patients (23 males, 79.3%; mean age 66.06 16.3 years)
were included in our retrospective analysis. The mean time of mexiletine treatment
was 17.86 22.3months (median 13months; interquartile range [IR]: 3–23.5months).
Mexiletine therapy significantly decreased VT/VF episodes (65 vs 8 episodes; median
and IR: 2 [1-3] vs 0 [0-0]; p< 0.0001) and ICD interventions (112 vs 16 interventions;
median and IR: 1 [0-3.5] vs 0 [0-0]; p¼ 0.006) in comparison with a matched period
before mexiletine treatment. Only 4 patients (13.8%) presented severe side effects
requiring discontinuation of therapy.
Mexiletine was associated with a significant decrease of ventricular arrhythmias and
ICD therapies showing a good profile of tolerability.

417 Neonatal persistence of Foetal arrythmia: a case of pharmacological
therapy failure

Maria Chiara Culeddu1, Antonella Oppo1, Stefania Piga1, Giuseppina Casalnuovo2,
Stefania Mastromattei1, Antonietta Forteleoni1, and Stefania Fiorenza 1

1AOU Sassari, 2ATS Sardegna

Introduction: Atrial flutter (AF) occurs in 25% of all Foetal tachyarrythmias (FT).
Echocardiography is the most valuable tool for FT diagnosis. There is no consensus on
the best treatment of FT. After birth spontaneous restoration of sinus rhythm usually
occurs after 24-48 hours. In case of persistence of tachyarrhythmia, pharmacological
treatment with Amiodarone is suggested. Electrical cardioversion (CVE) is indicated
in case of unsuccessful pharmacological therapy.
Case Report: A 35-year-old woman at 28weeks of gestation, was addressed to our
department for FT detected during a routine ultrasound. Fetal echocardiography
revealed a tachyarrhythmia with a Foetal HR of 250 b.p.m. and initial signs of heart
failure. Maternal oral therapy with Digoxin and Flecainide was introduced with a sta-
ble reduction of Foetal HR (200 b.p.m.) and an improvement of cardiac features. An
elective caesarian delivery was successfully performed at 38weeks. At birth ECG

Abstracts J23

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartjsupp/article/21/Supplem

ent_J/J4/5674077 by guest on 22 Septem
ber 2021



revealed AF with 2: 1 atrioventricular conduction and a HR of 187 b.p.m.
Echocardiography confirmed no structural heart disease. Therapy with Amiodarone
e.v. was started. After three days Propranolol was added. Due to persistent tachicar-
dia, synchronized CVE was performed. Therapy with Propanolol the day before and
Amiodarone the same day was stopped. Sinus rhythm with 130 b.p.m. HR was
restored after a third shock with a voltage of 2, 28 J/kg. After the procedure, the
patient was hemodynamically stable. During the following hours short AF episodes
with spontaneous restore of sinus rhythm were detected. Therefore Amiodarone and
Propranolol were reintroduced and stable sinus rhythm was achieved. Afterwards
clinical conditions were preserved with a normal growth and developmental mile-
stones.
Discussion: We have reported a case of Foetal AF with unsuccessful intrauterine
farmacological cardioversion. Flecainide, Sotalol and Digoxin are the most diffused
therapeutic strategies. If the fetus is near term with persistent tachicardia, delivery
and treatment after birth may be the best option. Due to the particular clinical pre-
sentation of AF in our case, with persistent tachyarrhythmia a prophylaxis for one
year was established, although it is not usually necessary. A standard treatment pro-
tocol, based on randomized trials, should be established to achieve worldwide man-
agement of tachyarrhythmias.

818 Serum cardiac-specific biomarkers and atrial fibrillation in myotonic
dystrophy type 1

Vincenzo Russo1, Anna Rago1, Luigi Atripaldi2, Silvia Leonardi2, Andrea Antonio Papa1,
Paolo Golino1, Tatjana S. Potpara3, and Gerardo Nigro 1

1Chair of Cardiology - Department of Medical Translational Scienses, University of
Campania “L. Vanvitelli”, Aorn Monaldi, Naples, 2Clinical Biochemistry Unit, Monaldi
Hospital, Naples, 3School of Medicine, Belgrade University, Serbia

Introduction: The aim of the present study was to evaluate the role of high-sensitiv-
ity cardiac troponin I (hs-CTnI), N terminal pro-B-type natriuretic peptide (NT-
proBNP), creatine kinase-MB mass concentration (CK-MB mass) and copeptin (CP) in
predicting incident atrial fibrillation (AF) in myotonic dystrophy type 1 (DM1)
patients. Materials and Methods: The study enrolled 60 consecutive DM1 patients
(age 50.36 7.3 years, 34 male) who underwent pacemaker implantation for cardiac
rhythm abnormalities and 60 PM recipients whose age and sex matched served as
control group. All DM1 patients underwent 12-lead electrocardiogram, 2D color
Doppler echocardiogram, biomarkers measurements and device interrogation at
implantation, one month after and every six months thereafter for a minimum of 2-
year follow-up. Results: The study population was divided into 2 groups according to
the presence of AF (AF Group vs non- AF Group). The AF group was older (47.36 8 vs
38.66 7 years, P¼ 0.03) and showed higher serum levels of NT-proBNP (1516 38.4 vs
107.36 24.2 pg/mL, P< 0.001) and CP (18.96 4.5 vs 76 2.3 P< 0.001) than non-AF
Group. NT-proBNP (P< 0.001) and CP (P< 0.001) were found to be independent pre-
dictor of AF. Based on the ROC curve analysis, the cut-off value for NT-Pro BNP that
best predicted AF event in DM1 patients was 123 pg/ml (sensitivity of 83.3 % and spe-
cificity of 86.5%); the cut-off value for CP that best predicted AF event in DM1
patients was 9 pmol/L (sensitivity of 89% and specificity of 87%). Conclusions: NT-
proBNP and Copeptin represent two independent predictors of AF onset in DM1 popu-
lation with conduction disturbances underwent PM implantation.

838 Fluoroscopy usage in contemporary interventional electrophysiology:
insights from a European registry

Vincenzo Russo1, Jedrzej Kosiuk2, Lucas Fiedler3, David Duncker4, Nikola Pavlovic5,
Silvia Guarguagli6, Clara Stegmann7, Dawid Miskowiec8, Rodrigue Garcia9,
Nandor Szegedy10, and Tom De Potter11
1Chair of Cardiolgy, Department of Medical Translational Sciences, University of
Campania “L. Vanvitelli”, Monaldi Hospital, Naples, Italy, 2Rhythmology Department,
Helios Klinikum Kothen, Germany, 3Landesklinikum Wiener Neustadt, Department of
Internal Medicine, Austria, 4Rhythmology and Electrophysiology, Department of
Cardiology and Angiology, Hannover Medical School, Germany, 5Department of
Cardiology, Kbc Sestre Milosrdnice, Zagreb, Croatia, 6Department of Cardiology,
Royal Brompton and Harefield NHS Foundation Trust and Imperial College London,
United Kingdom, 7Department of Electrophysiology, Heart Center Leipzig, University
of Leipzig, Germany, 8Department of Cardiology, Medical University of Lodz, Poland,
9Rhythmology Department, Chu De Poitiers, France, 10Heart and Vascular Center,
Semmelweis University, Budapest, Hungary, 11Cardiovascular Center, OLV Hospital,
Aalst, Belgium

Background: Fluoroscopy has been an essential part of every electrophysiological
procedure since its inception. However, insights in radiation-induced damage and
technology to avoid exposure have evolved substantially over the past two decades.
The aim of this Europe-wide multicenter, prospective registry is to assess current
norms and identify quality markers required for optimal clinical routine.
Methods: Participating centers were requested to provide characteristics of the
centre, operators, technical equipment as well as procedural settings of consecutive
cases. In order to prevent bias from high volume centers and operators a limit of 5
operators per centre and 20 cases per operator has been set.

Results: 25 centers (72% university clinics, with a mean volume of 5266 348 proce-
dures yearly) from 14 European countries provided data on 1788 cases [9% diagnostic
procedures (DP), 38% atrial fibrillation (AF) ablations, 44% other supraventricular
(SVT) ablations, and 9% ventricular ablations (VT)] conducted by 95 operators (89%
male, 416 7 years old).
Mean dose area product (DAP) and time was 3046 608cGy*cm2, 3.66 4.8min,
19376 608cGy*cm2, 15.36 15.5min, 8056 1442cGy*cm2, 10.66 10.7min,
12776 1931cGy*cm2, 10.46 12.3min for DP, AF, SVT and VT ablations respectively.
7% of all procedures were conducted without any use of fluoroscopy.
Procedures in the lower quartile of DAP were performed more frequently by female
operators (OR 1.707, 95%CI 1.257-2.318, p¼ 0.001), in higher-volume centre (OR
1.001 per one additional procedure, 95%CI 1.000-1.001, p¼ 0.002), with the use of
3 D-mapping system (OR 2.622, 95%CI 2.053-3.347, p< 0.001) and monoplane x-ray
system (OR 2.945, 95%CI 2.149-4.037, p< 0.001).
Conclusions: Exposure to ionizing radiation varies widely in daily practice for all pro-
cedure. Significant opportunities for harmonization of exposure towards the lower
range has been identified.

402 Feasibility and outcomes of micra pacemaker implant in the elderly

Matteo Parollo1,2, Valentina Barletta2, Veronica Della Tommasina2, Mario
Giannotti Santoro1,2, Andrea Di Cori2, Luca Segreti2, Raffaele De Lucia2, Stefano Viani2,
Giulio Zucchelli2, and Maria Grazia Bongiorni 2
1Scuola di Specializzazione in Malattie dell’Apparato Cardiovascolare, Universit�a di
Pisa, 2U.O.C. Cardiologia 2, Azienda Ospedaliero-Universitaria Pisana

Objectives: Rates of cardiac pacemaker implantation rise with age and populations
worldwide are ageing. Meanwhile, elderly patients may be at great risk of complica-
tions, as pneumothorax, lead perforation, or pocket dehiscence.
The use of leadless pacing systems (Micra Transcatheter Pacing System, M-TPS) could
overcome peri- and post-procedural complications related to the presence of trans-
venous leads and the post-operative recovery, being a favorable option in elderly
patients.
The study aimed to investigate feasibility and outcomes of M-TPS implant in a spe-
cific patient population, like the elderly, which represent a challenge for conven-
tional cardiac pacing.
Methods: Between May 2014 and July 2019, 109 patients (83 males, 76.15%, mean
age 77.71 6 9.68) underwent M-TPS implantation in our Center, targeting a non-api-
cal site of delivery when feasible. A subgroup of 46 patients (34 males, 73.91%) were
80 years old or older. All patients fulfilled standard criteria for pacemaker implanta-
tion with specific indication to receive VVI pacing. Study population was divided into
two groups according to age (group 1< 79 years vs group 2 � 80 years). The outcome
evaluation included electrical performance (capture threshold, pacing impedance, R
wave amplitude) before hospital discharge and then followed at 1, 6, and 12months
and then annually. Major complications were defined as life-threatening events,
required surgical intervention or any event causing significant hemodynamic instabil-
ity or resulting in death.
Results: In 46/109 cases (34 males, 73.91%) M-TPS was implanted in patients 80 years
old or older. There were no statistically significant differences between groups for
demographics characteristics, except for age, and PM implant indications. The
implant procedure was successful and no vascular complication occurred. No device-
related events were registered during follow-up. In particular, no device infection
and/or malfunction were reported. Patients were followed-up for an average of
18months (median 12months). No differences were observed between groups in pro-
cedure duration, single device delivery (group 1 vs group 2: 57.38% vs 69.05%,
p¼ 0.27), fluoroscopy time (group 1 vs group 2: 12.98 6 8.24 vs 13.53 6

8.43minutes, p¼ 0.65), electrical performance at implant (group 1 vs group 2: pac-
ing threshold 0.57 6 0.39 V/0.24ms vs 0.57 6 0.33 V/0.24ms, p¼ 0.70; impedance
714.03 6 169.91Ohm vs 723.78 6 28Ohm, p¼ 0.99; R wave amplitude 9.88 6

4.42mV vs 9.73 6 4.68mV, p¼ 0.68) and at 12month F-U (group 1 vs group 2: pacing
threshold 0.59 6 0.37 V/0.24ms vs 0.54 6 0.24 V/0.24ms, p¼ 0.85; impedance
575.52 6 115.06Ohm vs 599.09 6 86.13Ohm, p¼ 0.42; R wave amplitude 12.62 6

5.18mV vs 11.62 6 5.04mV, p¼ 0.51).
Conclusions: The demand for cardiac pacing is strongly related to ageing, driving the
clinical practice to look for the best solution for a considered fragile patient popula-
tion. MTP-S implant is an effective and safe procedure in elderly patients, with simi-
lar electrical performance and outcome compared with younger patients at mid-
term follow-up.

787 Factors that affect outcome of cryoenergy balloon ablation of atrial
fibrillation

Elisa Principe1, Antonio Curcio1, Giuseppe Santarpia1, Jolanda Sabatino1, and
Ciro Indolfi 1
1Division of Cardiology, Department of Medical and Surgical Sciences, Magna Graecia
University of Catanzaro, Italy

Introduction: Ablation of atrial fibrillation (AF) has gone through several advance-
ments in last recent years. Currently, pulmonary vein (PV) ablation represents a class
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I indication for paroxysmal or persistent AF patients who failed antiarrhythmic drug
(AAD) therapy.
The aim of this study was to evaluate the outcomes of PV isolation with cryoballoon
energy (CBE), for shedding light on standardization of such technique in long-stand-
ing persistent AF patients.
Materials and Methods: Our study included 14 consecutive patients with sympto-
matic AF in spite of AAD. Subjects had either paroxysmal AF or long-standing persis-
tent AF (mean age 58.16 8.9 years; 85.7% men; mean CHA2DS2-VASc score
1.76 1.2).
Echocardiographic parameters were assessed before procedure showing preserved
left ventricular ejection fraction but dilated atrial chambers (mean LVEF
56.86 2.9%; mean LAVi 37.76 2.9mL/m2; LAD 42.46 5.5mm; mean LA strain
15.26 6%). CBE ablation required second generation cryoballoon device together
with an octapolar spiral mapping catheter for monitoring and recording of potentials
to guide real-time PV isolation. A deflectable quadripolar catheter was used for
either differential atrial pacing or pacing in the superior vena cava to capture the
right phrenic nerve.
The lowest temperature achieved during each CBE application was recorded (mean
nadir temperature -53.46 12.1 �C). In order to evaluate the pattern of energy deliv-
ery during cryoablation, a plot of freezing temperature over procedural time was
obtained off line for each case; more in detail, three consecutive segments were
chosen, each consisting of three points, namely: first segment (beginning of ablation,
intermediate point, beginning of decrease); second segment (beginning of decrease,
intermediate down, the nadir); the final (upslope, intermediate point, end of abla-
tion).
Results: We divided the patients into three groups: i) five patients in which tempera-
ture never reached -40 �C or lower; ii) three patients in whom the threshold of -40 �C
was reached for less than 80 seconds; iii) six patients in whom the lowest tempera-
ture (below -40 �C) was kept for 80 seconds or more. At a mean follow-up duration of
6.9months, 78.6 % of the patients were arrhythmia-free and a substantial reduction
of EHRA score was obtained (from 2.16 0.5 to 1.26 0.4, p< 0.05), leading to a sig-
nificant improvement in quality of life. The occurrence of relapse was 21.4%, related
to all patients with long-standing persistent AF and classified in the group who kept
the freezing temperature for the longest time. Finally, the LA strain analysis of the
two sub-groups showed that the mean strain was significantly lower in the patients
with recurrence than in those without recurrence (116 5 % vs. 16.46 6 %).
Conclusions: CBE had high rate of success in paroxysmal AF, but efficacy was reduced
in long-standing persistent AF in our cohort. The cumulative plot analysis shows that
the combination of low temperature and long duration of application might not be
beneficial, and trigger relapses. Further studies are needed to understand whether
the long time of the application associated with very low temperatures during cryoa-
blation might cause additional injury on the LA, according to the LA strain.

386 Passive-fixation dual chamber pacemaker implantation in a patient with
unknown persistent left superior vena cava

Antonio Gianluca Robles1, Donatella Argentiero1, Aldo Agea1, Giovanni Caroli1,
Riccardo Memeo1, Vincenzo Ezio Santobuono1, Matteo Anaclerio1, and Stefano Favale 1

1Institute of Cardiovascular Disease, Department of Emergency and Organs
Transplantations, University of Bari “A. Moro”

Among great vessels congenital abnormalities, persistence of the left superior vena
cava (PLSVC) emptying into the coronary sinus is the most common and it is an
important cause of catheter instability and dislodgements. An active-fixation system
and sometimes epicardial pacing may be necessary to maintain leads stability.
A 85-year-old man was submitted to permanent dual-chamber pacemaker because of
recurrent lipotimia, dizziness, fatigue and documentation of intermittent sinus brady-
cardia less than 40 b.p.m. and sinus pauses more than 3 seconds at 24-hour Holter
recording. The incision was made in the left pectoral region and the left cephalic vein
was isolated in order to introduce both bipolar ventricular and, later, atrial electrode.
Fluoroscopy during implantation revealed that ventricular catheter (Boston Scientific,
Ingevity MRI 7732-59cm, USA) followed an abnormal course along the left border of the
thoracic spine and entered the right atrium after passing through the coronary sinus.
We formed a wide loop in the right atrium in order to successfully advance the ventric-
ular lead into the right ventricular apex. A stable ventricular pacing threshold of 0.2V x
0.5 msec was obtained with the lead tip located in the right ventriclular apex, ventricu-
lar pacing impedance was 830 ohms and R-wave amplitude was 7.0mV. The J-shaped
atrial lead (Boston Scientific, Ingevity MRI 7736-52cm, USA) was positioned with the
stylet softly curved into right atrial appendage in which it was fixed passively after
maneuvers to make its terminal part adherent to the lateral wall of the right atrium in
order to give it greater stability. Atrial pacing threshold was 1.3V x 0.5 msec, pacing
impedance was 606 ohms and P-wave amplitude was 2.7mV. Finally, generator
Accolade MRI DR Pacemaker (Boston Scientific, USA) was been inserted in a left pec-
toral pocket and connected to the leads. The following day a fluoroscopy was per-
formed ruling out an early dislodgement of the electrodes and a venography docu-
mented the PLSVC. The electronic follow-up of the device performed one week after
implantation and also 40days later showed the stability and validity of the sensing and
pacing parameters. Furthermore, 40days after implantation, the patient also under-
went a further fluoroscopy in the same antero-posterior projection which excluded
macro-dislodgement of both electrodes.

In our case passive-fixation atrial and ventricular catheter were successfully
implanted and have given till now (40 days after pacemaker implantation) good
short-term pacing and sensing data.
Therefore, although the use of active fixation catheters in the case of PLSVC is wide-
spread and shared, we believe that the use of passive-fixation catheters can be a
valid alternative as long as their implantation does not prove difficult and at the
same time stable positions togheter with ideal electrical parameters can be
obtained.

261 Clinical impact of atrial fibrillation in stable coronary artery disease: a
meta-analysis

Andrea Saglietto1, Vittorio Varbella1, Matteo Anselmino1, Carla Giustetto1, and
Gaetano Maria De Ferrari1
1Division of Cardiology, Department of Medical Sciences, University of Turin

Background: Atrial fibrillation (AF) is the most common supraventricular arrhythmia
and is often associated with stable coronary artery disease (SCAD). Recent computa-
tional studies suggest that AF can exert influence on coronary circulation.
Aims: Given the likely influence of AF on coronary hemodynamics, we aimed to
explore the clinical impact that super-imposed AF can exert in SCAD patients, in
terms of mortality, cerebral vascular accidents (CVA) and coronary events (myocar-
dial infarction – MI, and coronary revascularization).
Methods: PUBMED/Embase databases were screened for observational studies on
SCAD patients providing adjusted estimates on the risk of mortality, CVA, MI or TLR
for AF patients with respect to patients without any history of the arrhythmia. Meta-
analysis of the adjusted risk estimates was performed using a random-effect model.
Results: After bibliographic search, 5 studies were finally selected, with a total of 30, 230
subjects included (2, 844 in the AF group, 27, 386 in the non-AF group). Meta-analysis of
the included studies indicates an increased risk of mortality (HR 1.39, 95% CI 1.17-1.66)
and CVA (HR 1.88, 95% CI 1.45-2.45) in SCAD patients with AF; on the contrary, there was
no significant differences between AF and non-AF groups in terms of MI (HR¼ 0.90, 95% CI
0.66-1.22) and coronary revascularization (HR¼ 0.96, 95% CI 0.79-1.16).
Conclusions: AF in SCAD patients is an independent negative prognostic factor, asso-
ciated with mortality and risk of cerebral vascular accidents. However, in terms of
coronary events, the risk of MI or coronary revascularization was not different in
patients with AF with respect to patients without the arrhythmia.

266 Non-invasive monitoring of cerebral hemodynamics during atrial
fibrillation

Andrea Saglietto1, Daniela Canova1, Nefer Gianotto1, Ivan Ferrandino2,
Stefania Scarsoglio2, Luca Ridolfi2, Matteo Anselmino1, Carla Giustetto1, and Gaetano
Maria De Ferrari 1
1Division of Cardiology, Department of Medical Sciences, University of Turin,
2Politecnico di Torino

Background: Atrial fibrillation (AF) is the most common cardiac arrhythmia and cur-
rently affects up to 1-2% of the general population. It has been recently observed
that AF is associated with dementia and cognitive decline, independently of stroke.
Several mechanisms have been proposed to explain this association: systemic inflam-
mation, cerebral atrophy, small vessel disease, cerebral hypoperfusion and hemody-
namic effects. Due to the evident limitations of cerebral invasive monitoring, there
is a lack of scientific data regarding cerebral hemodynamics during atrial fibrillation.
For this reason, we tested a non-invasive method, the near infrared spectroscopy
(NIRS), to study cerebral perfusion.
Aims: The aim of this work is to demonstrate whether NIRS can be used to extract
beat-to-beat information of cerebral hemodynamics during AF.
Methods: From January 2019 to May 2019, we enrolled 29 consecutive AF patients,
who underwent an hemodynamic and cerebral monitoring before and after an elec-
trical cardioversion (ECV). Overall, NIRS yielded four output signals: two based on
the Beer-Lambert law (O2Hb, HHb) and two estimated through the spatially resolved
spectroscopy (SRS) algorithm (tissue oxygenation index (TOI, %) and tissue hemoglo-
bin index (nTHI). In collaboration with the Politecnico of Turin, the first elaboration
step of these signals has been run on 6AF patients. Since the Beer-Lambert signals
are more affected by the extracranial circulation, only the SRS signals were used.
Due to the presence of noise, a filtering system has been necessary to extract the
heart-beat interval (HBI) from these signals. The HBI values extracted from NIRS sig-
nals were compared with those extracted from their ECG.
Results: The mean (l) and the standard deviation (r) of the HBIs extracted from
NIRS and ECG signals resulted in good agreement (pre-ECV l HBI-NIRS 0.72, r HBI-
NIRS 0.12, l HBI-ECG 0.73, r HBI-ECG 0.12; post-ECV l HBI-NIRS 0.92, r HBI-NIRS
0.14, l HBI-ECG 0.97, r HBI-ECG 0.07).
Conclusions: Based on this preliminary analysis, it seems possible with NIRS to obtain
information on cerebral hemodynamics, extracting information related to the varia-
tion of even a single heartbeat. Further analyses will focus on quantifying the varia-
tion of cerebral perfusion during arrhythmia compared to sinus rhythm (restored
after electrical cardioversion), thus shedding light to hemodynamic mechanisms
leading to cognitive decline in AF patients.
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[This study was performed thanks to the support of the “Compagnia di San Paolo”
within the project “Progetti di Ricerca di Ateneo – 2016: Cerebral hemodynamics
during atrial fibrillation (CSTO 160444)” of the University of Turin, Italy.]

574 Management of anticoagulation protocols for cardiac implantable electric
devices

Maurizio Santomauro1, Mario Petretta1, Francesco Elia1, Carla Riganti1, Mario
Alberto Santomauro1, Riccardo Franco1, Flora Pirozzi1, Michele Mottola1,
Gabriele Iannelli1, and Domenico Bonaduce 1

1Dipartimento di Emergenze Cardiovascolari, Medicina Clinica e dell’Invecchiamento,
Universit�a degli Studi Federico II Napoli

Background: The management of anticoagulation during a cardiac implantable elec-
tric devices (CIED) procedure can present challenges for electrophysiologists.
Bleeding complications can significantly increase the risk for pocket hematomas,
extended hospital stays, and elevated overall costs. The traditional approach has
been interrupted oral anticoagulation therapy (OAC) for the procedure, and unfrac-
tionated heparin (UFH) or enoxaparin as a bridge until therapeutic OAC is reestab-
lished, which has been associated with significant hematoma formation and infec-
tion. The current standard-of-care is to perform pulse generator replacements on
fully anticoagulated patients. For CIED, uninterrupted warfarin therapy is superior to
interrupted warfarin with heparin bridging with regard to bleeding complications.
Many patients requiring pacemaker (PM) or implantable cardioverter-defibrillator
(ICD) surgery are taking direct oral anticoagulants (DOAC). Management of pre-pro-
cedural anticoagulation is challenging in patients undergoing cardiac device inser-
tion, particularly ICDs. Bleeding and pocket hematoma formation is a significant
complication that can increase risk of infection and hospitalization. Although unin-
terrupted DOAC has been associated with less bleeding, the optimal management of
DOAC prior to PM and ICD implantation is uncertain. For patients at high risk for
thromboembolic events, guidelines recommend bridging therapy with heparin; how-
ever, case series suggest that it may be safe to perform surgery without interrupting
DOAC treatment.
Methods: We randomly assigned patients with an annual risk of thromboembolic
events of 5% or more to continued DOAC treatment or to bridging therapy with hepa-
rin. The primary outcome was clinically significant device-pocket hematoma, which
was defined as device-pocket hematoma that necessitated prolonged hospitalization,
interruption of anticoagulation therapy, or further surgery (e.g., hematoma evacua-
tion). The DOAC and heparin treatments are monitored using the Trothrombine time
(PT), Partial Thromboplastine time (APTT) and International Normalized Ratio (INR).
Results: The data and safety monitoring board recommended termination of the trial
after the second prespecified interim analysis. Clinically significant device-pocket
hematoma occurred in 3 of 53 patients (1.59%) in the continued-DOAC group, as com-
pared with 7 of 58 (4.06%) in the heparin-bridging group (relative risk, 0.19; 95% con-
fidence interval, 0.10 to 0.36; P< 0.001). Major surgical and thromboembolic compli-
cations were rare and did not differ significantly between the study groups.
Conclusions: In our experience as compared with bridging therapy with heparin, a
strategy of continued DOAC treatment at the time of PM or ICD surgery markedly
reduced the incidence of clinically significant device-pocket hematoma. At present,
reports of DOAC safety and efficacy for CIED are limited to case–control and cohort
studies; therefore, randomized and controlled studies are needed in this area. DOAC
use during CIED procedures is expected to expand as data from randomized studies
emerget:.

575 Taser and risk of cardiac arrest. Recommendations for a safer use into
Italian policing

Maurizio Santomauro1, Carla Riganti1, Alessandro Capucci3, Mario Petretta1,
Domenico Bonaduce1, and Samuel Levy2
1Dipartimento di Emergenze Cardiovascolari Medicina Clinica e dell’Invecchiamento,
Universita’ Federico II, Napoli, 2Dipartimento di Cardiologia, Universita’ di Marsiglia,
3Dipartimento di Cardiologia, Universita’ degli Studi di Ancona

Since September 2018 the Taser (electric gun) came into use among law enforcement
also in Italy. 70 police officers of twelve Italian cities (Milano, Napoli, Torino,
Bologna, Genova, Firenze, Palermo, Catania, Padova, Caserta, Reggio Emilia and
Brindisi) were trained to use Taser. The model used is the TX2 made by Axon society
(last year known as Taser) that has been in use in Europe for some time. Since 2001,
acquisition date of the Taser in North America, there have been dozens of deaths fol-
lowing the use of Tasers. It can be lethal especially for individuals who already have
congenital or acquired cardiac diseases (arrhythmogenic channelopathies like long
QT syndrome). Moreover, it could interfere with some implanted medical devices, as
the pacemaker or the implanted cardioverter defibrillator (ICD). People without car-
diac diseases can also lose their life if hit by the Taser (ad example children, elders
over 65 and pregnant women). Among the most vulnerable categories there are also
people who take medicines, especially psychiatric drugs, high doses of alcohol and
drugs (in particular cocaine). Antipsychotic drugs like piperazine phenothiazines and
chlotiapine lengthen the QT interval causing an iatrogenic long QT syndrome and pre-
disposing to cardiac arrest for ventricular fibrillation. Moreover, mood stabilizers

(lithium, valproate, carbamazepine, oxcarbazepine, lamotrigine) change ventricular
repolarization and their intake alongside antipsychotics and antidepressant drugs can
cause proarrhythmic effects. The QT interval is also affected by methadone. There
is, however, a potential risk of cardiac arrest caused by the Taser, it can in fact invol-
untary cause an arrhythmia and, consequently, an unwanted death by those who use
it. So far there aren’t any scientific studies on extensive cases. However, the Taser
has already been object of some scientific publications. The scientific debate is still
open and especially only at the beginning. Currently, from the medical and scientific
viewpoint, it can be stated that before authorizing the use of a Taser, it is necessary
for the police officers to take a specific training course. It is important to avoid hit-
ting some particularly sensitive body parts such as the face or the precordial part,
and to suspect a cardiac arrest or a respiratory arrest if the subject doesn’t move in
the minutes following the shot. Because of this risk, it has been suggested that law-
enforcement experts reassess ECD use to maintain a balance of safety for subjects
and officers while still achieving the goal of maintaining law and order. The use of
TASERS may be increasing. I recommended ECD manufacturers should undertake an
educational campaign to make all ECD users aware of the VF risk. Educational mate-
rial should stress avoiding chest shots if possible and should warn against repeated or
long trigger pulls. However, it is clear that a single 5-second shock can induce VF. A
user should be judicious with ECD deployment and treat it with the same level of
respect as a firearm, suspect cardiac arrest in any individual who becomes unrespon-
sive after a shock, quickly call for medical support (call 118/112), and be prepared
to resuscitate, including using an automated external defibrillator if needed.

585 Role of strategic programming of detection and therapy parameters in
implantable cardioverter-defibrillator in patients with electrical storm

Maurizio Santomauro1, Carla Riganti1, Raffaele Giordano1, Francesco Elia1,
Flora Pirozzi1, Emanuele Pilato1, Gabriele Iannelli1, Mario Petretta2, and
Domenico Bonaduce2
1Dipartimento di Emergenze Cardiovascolari, Medicina Clinica e dell’Invecchiamento,
Universit�a Federico II, Napoli, 2Dipartimento di Scienze Mediche Translazionali,
Universit�a Federico II, Napoli

Introduction: Considering that approximately 1–2 % of the adult population in devel-
oped countries suffer from heart failure (HF) and that at least half of these patients
have a low ejection fraction, the number of ICD carriers is wide spreading. For these
reasons, electrical storm (ES) is an increasingly frequent cause of access to emer-
gency department. Considering current definition, the incidence of ES varies from 4
to 28 % in a follow-up period between 1 and 3 years. ES is definitely a medical emer-
gency requiring a multidisciplinary approach. ICD uses mathematical algorithms
defined by the manufacturer to discriminate life-threatening ventricular arrhythmias
from (supraventricular arrhythmias (SVA) and delivers appropriate therapy. The oper-
ator interfaces with the ICD through a programmer able to communicate with the
device. Each manufacturer uses a different programmer, so it is imperative to know
the manufacturer and use the right equipment .
Method: Our retrospective experience included 23 patients (mean age 67 years, 90 %
male) admitted for ES during the period 2009–2019. The mean interval from implant
to ES was 48months. Ischaemic heart disease was present in 13, non-ischaemic cardi-
omyopathy in 8, and other etiologies in 2, and 90 % of patients had been treated
with ICD for secondary prevention. Mean ejection fraction was 35 %. In 15 patients
the arrhythmia at admittance was incessant VT, while the remaining 8 experienced
several VT/VF episodes, with a mean number of 6 shocks per patient. In more than
half of patients (15), there wasn’t a clear trigger and the ES rises from a primitive
electrical instability. In the remaining the most frequent triggers were worsening
heart failure, electrolyte imbalances, myocardial ischemia, proarrhythmic drug side
effects and biventricular pacing. Initial diagnostic workup includes physical examina-
tion, electrocardiogram, chest X-ray, echocardiogram, blood gas analysis, electro-
lytes, serum creatinine evaluation, and ICD interrogation. The first issue to assess in
a patient with multiple ICD shocks is to escluded inappropriate shocks( oversensing,
atrial arrhythmias, lead fracture). The emergency strategic therapeutic protocol
including: antiarrhythmic drugs, sympatholytic therapy, sedation and anxiolytic ther-
apy, external cardioversion or defibrillation, ICD disabled by magnet, repogramming
ICD: LV lead off, adjust RV-LV offset, lower FV detection rates, reduced detection
time, PTCA / PCI, external cardiopulmonary support (ECMO or IMPELLA).
Results: With the ICD reprogramming we observed a significant decrease in the num-
ber of total ICD shock and significant increase in appropriate ATP in emergency
department (all P > 0.05) . 4 pts ( 17, 4 %) death during the emergency period.
Conclusions: The ES in the end highlights the limits of the ICD’s treatment in the
prevention of sudden arrhytmic death. In fact even though the ICD interrupts the
potentially fatal incessant arrhytmias can’t remove the cause at the bottom of the
complication. Placing a magnet on an ICD will stop the ICD from delivering shocks. It
will have no effect on the ICD’s pacing capabilities. This is a point of significant prac-
tice variation. In general, unless the patient has decided to change their goals of
care, we want the ICD to shock. It is saving the patient’s life. However, occasionally
an ICD will be firing inappropriately. This can happen with rapid sinus tachycardia,
because the ICD only detects the rate, not the specific rhythm.
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407 Number of reconnected pulmonary veins: an underestimated predictor of
atrial fibrillation recurrence after second catheter ablation

Rita Sicuso1, Stefania Riva1, Gaetano Fassini1, Giulia Vettor1, Massimo Moltrasio1,
Benedetta Majocchi1, and Claudio Tondo 1

1IRCCS Centro Cardiologico Monzino

Background: The most common finding during left atrial mapping in redo atrial fibril-
lation (AF) ablation is pulmonary vein (PV) reconnection. Weather to just re-isolate
PVs or to create additional lesions is left to operator decision. Left atrial lines and
substrate modification might have pro-arrhythmic effect. These ablative measures
should be limited to selected patients showing substantial electrical/anatomical
remodelling. Specific technologies, such as cardiac magnetic resonance, are needed
to characterize these pathological aspects; but they are costly, time-demanding and
not widely available in daily clinical practice.
Purpose: The aim of this three years retrospective single centre study is to define
long term Follow-up after first PV re-isolation and to better understand the influence
of simple electrophysiological variables on AF recurrences.
Methods: We considered 122 paroxysmal AF patients (83% male; 58.16 10.8 years)
undergoing first re-isolation of reconnected PVs.
Results: All patients showed at least one PV reconnected. They were divided into two
groups: Group A (48 pts) with 1 or 2 PV reconnection and Group B (74 pts) with 3 or 4
PV reconnection. At a mean Follow-up of 20.4months, 26 patients (54.1%) experienced
recurrence in Group A and 22 patients (29.7%) in Group B. Higher recurrence rate was
observed in group A, as depicted in Kaplan-Meier figure (log-Rank 0.022, figure)
Conclusion: In patients undergoing first redo ablation of AF, a lower number of
reconnected PV predicts a worse clinical outcome of simple PV re-isolation. In this
situation, additional substrate modification is probably needed at the time of a sec-
ond procedure to achieve a better outcome.

418 Left dominant arrhytmogenic cardiomyopathy: clinical presentation,
diagnostic work up and consistency of current diagnostic criteria

Rita Sicuso1, Michela Casella1, Valentina Catto1, Giulia Vettor1, Elena Sommariva1,
Saima Mushtaq1, Daniele Andreini1, Antonio Dello Russo2, and Claudio Tondo 1

1Centro Cardiologico Monzino, 2Azienda Ospedaliera Universitaria - Ospedali Riuniti

Background: Left-dominant arrhythmogenic cardiomyopathy (LDAC) is considered a
new subtype of the classical right-dominant disease. Clinical presentation is unspe-
cific and often confused with other disease involving left ventricle. The diagnostic
criteria for right ventricle arrhythmogenic cardiomyopathy were revisited by Marcus
et al. in 2010 and have improved the diagnostic sensitivity and specificity but did not
include the left-dominant subtype which remains an underrated disease.
Purpose: Our study describes a population of patient suspected and finally diagnosed
with LDAC, at our institution. We also show the typical work-up including symptoms
and family history evaluation as well as diagnostic tools.
Methods: Patients with uncertain diagnosis but high clinical suspicion of arrhythmo-
genic cardiomyopathy underwent specific examinations and tests including cardiac
magnetic resonance for both morphofunctional study and tissue characterization;
electro-anatomic voltage mapping (EVM) for detecting decreased electrical activity
and endomyocardial biopsy guided by voltage mapping that accurately detects fibro-
fatty substrate involvement.
Results: Arrhytmogenic cardiomyopathy was diagnosed in 93 patients, 19 (20.4%) of
them presented LDAC. 68.4% presented unspecific ECG abnormalities. Only 3 patients
experienced a sustained ventricular arrhythmia with right bundle brunch block mor-
phology whereas other 6 had frequent ventricular ectopic beats of the same mor-
phology. Echocardiography examination was nearly normal in the majority of
patients. Late gadolinium enhancement at cardiac magnetic resonance revealed left
ventricular fibro-fatty scarring in 100% of cases. EVM was performed in 18 patients

(in 38.9% of right ventricle, 33.3% of left ventricle, 27.8% of both ventricles) and
detected areas of decreased electrical activity in 11 patients. Thirteen patients
underwent endomyocardial biopsy (in 11 cases EVM- guided) which in 69.2% revealed
fibro-fatty infiltration. 11 patients were evaluated with genetic analysis and 54.5% of
them had causative mutations of desmosomal genes. Finally, only 4 (21%) patients
would have LDAC diagnosed according to the existing criteria and in all these cases
specific genetic tests and endomyocardial biopsy had to be used to reach the diagno-
sis.
Conclusion: LDAC is an underestimed pathology which require a specific work-up and
probably a revision of diagnostic criteria for arrhythmogenic cardiomyopathy.

487 Validation of epicardial ventricular tachycardia criteria through left
ventricular pacing in patients with non-ischaemic dilated cardiomyopathy:
insights from a cardiac resynchronization therapy cohort

Matteo D�Ammando1,3, Francesco Notaristefano2, Fabio Angeli3, Roberto Annunziata1,3,
Lorenzo Spighi1,3, Dario Turturiello1,3, Matteo Rocco Reccia1,3, Francesco Deluca1,3,
Luca Bearzot1,3, Gianluca Zingarini2, Giuseppe Ambrosio1,3, and Claudio Cavallini 2
1Universita’ degli Studi di Perugia, 2AOU di Perugia - Struttura Complessa di
Cardiologia, 3AOU di Perugia - Struttura Complessa di Cardiologia e Fisiopatologia
Cardiovascolare

Methods: 56 ECGs during pacing from epicardial and endocardial sites were collected
in 28 patients with CRT. Discriminatory power of the following criteria were tested: q
wave in lead I, no q waves in inferior leads, pseudo-delta wave � 75 msec, maximum
deflection index � 0.59. We used logistic regression and receiver operating charac-
teristic (ROC) curve analyses to evaluate diagnostic performance of each component
and their combinations.Results: all the criteria showed a significant diagnostic per-
formance (ROC areas ranging from 0.625 to 0.768, all p< 0.0001).
The combination of the 4 criteria into the same algorithm for pace map localization
proved a ROC area of 0.886 (95% CI: 0.811–0.962) and an Akaike information criterion
(AIC) of 50.54.
Nevertheless, the combination of only 2 criteria (pseudo-delta wave � 75 msec þ no q
waves in inferior leads) proved a similar diagnostic performance (ROC area: 0.838, 95%
CI: 0.742–0.934; AIC ¼ 53, 92; chi-square¼ 1.04; p¼ 0.307 for comparison).
Conclusions: 2-step algorithm (pseudo-delta wave � 75 msec and/or no q waves in
inferior leads) may be useful in clinical practice to diagnose epicardial VT.
The combination of only 2 criteria* proved a similar diagnostic performance when
compared to 4-step algorithm. ROC area: 0.838, 95% CI: 0.742–0.934; AIC ¼ 53, 92
p¼ 0.307 for comparison

64 Atrial fibrillation and single chamber ICDS: implications of atrial signal
availability

Giovanni Statuto1, Pasquale Paolisso1, Giulia Massaro1, Andrea Angeletti1,
Stefano Lorenzetti1, Matteo Ziacchi1, Cristian Martignani1, Jessica Frisoni1,
Daniele Giacopelli2, Diego Grassini2, Igor Diemberger1, and Mauro Biffi 1
1Alma Mater Studiorum Universit�a di Bologna, Policlinico Sant’Orsola-Malpighi,
2Biotronik Italia, Vimodrone

Introduction: Actual incidence of atrial fibrillation (AF) in single chamber ICD recipi-
ents is unknown. 50% of implanted ICDs are single chamber devices. Considering the
population characteristics that include ischaemic heart disease, hypertension, age
and other comorbidities, the incidence of new-onset AF is estimated around 15-20%.
Without atrial sensing, single chamber ICD is unable to detect atrial arrhythmias.
Aim: To determine the number of a first “actionable” AT/AF (defined as AF on 12-
lead ECG or AHRE episodes determining a clinical decision) in newly implanted single
chamber ICDs and to compare the AF detection rates between patients implanted
with DX vs VR ICD in routine clinical follow-up.
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Methods: between 2014 and 2015 consecutive patients were randomized 1: 3 to
receive a single chamber ICD (DX or VR ICD) and followed-up to detect atrial arrhyth-
mias. The DX group was implanted with a Biotronik DX ICD which had a single coil
ventricular lead with a floating atrial dipole capable of atrial sensing with a dedi-
cated algorithm for AF diagnosis. The VR group consisted of standard single chamber
ICDs implants from 3 others manufacturers with a VT monitoring zone set at a 130
b.p.m. to provide the possibility for indirect AF detection. All AF episodes were vali-
dated with an ECG or IEGM by a clinician.
Results: A total of 165 patients implanted with a single chamber ICD (median age 63
[48-72] years, male 79%, primary prevention 80%, ischaemic 53%, no difference in base-
line characteristics between groups) were followed-up for a median period of 847 [666-
1030] days. 40 patients (24%) had a Biotronik DX. New-onset AF was detected in 10
patients: 6/40 in the DX group (26, 9%), 4/125 in the remainder VR ICDs (4, 3%;
p< 0.0001). At 36months 5 patients were on oral anticoagulation for stroke prevention
due to newly-diagnosed AF (15% of DX group vs 4% of VR group (p¼ 0.033).

Conclusions: Results shows a significantly lower AF detection rates in single chamber
VR ICD as compared with a DX group. AF detection rates in the DX group is similar to
a dual chamber device actionable AF incidence. The capacity to detect atrial signal
in single chamber ICD recipients can prevent underdiagnosis and undertreatment
with potentially negative effect on patients’ outcomes.

530 Arrhythmia occurrence in a real life population of single chamber ICD
recipients: the importance of ATP capability

Giovanni Statuto1, Pasquale Paolisso1, Giulia Massaro1, Stefano Lorenzetti1,
Andrea Angeletti1, Diego Grassini2, Daniele Giacopelli2, Jessica Frisoni1,
Cristian Martignani1, Matteo Ziacchi1, Igor Diemberger1, and Mauro Biffi 1
1Policlinico Sant’Orsola Malpighi Bologna, Universit�a Alma Mater Studiorum,
2Biotronik Italia, Vimodrone

Aim of the study: to investigate the occurrence of Ventricular Tachycardia (VT) and
Fibrillation (VF) in a contemporary cohort of single Chamber ICD recipients, pro-
grammed with long detection times and arrhythmia discriminators.
Methods: All patients had a VT zone as 350ms and a VF zone as 280ms programmed,
with a detection duration > 20 seconds and >8 seconds respectively for VT and VF.
Anti-tachycardia pacing (ATP) was available in both zones.
Results: A total of 165 patients (median age 63 [48-72] years, male 79%) implanted
with a single chamber ICD were followed for a median period of 847 [666-1030] days.

VT/VF detection occurred more frequently in ischaemic and in secondary prevention
patients in a fast VT range (>188 b.p.m.), who also had less inappropriate arrhyth-
mia detections and fewer inappropriate ICD therapy delivery. With contemporary
technology, 9% of patients receive inappropriate therapy, and only 3% of episodes are
inappropriately treated.

Conclusion: ATP is the most commonly delivered therapy also in primary prevention
and non-ischaemic patients. These observations have important implication for the
broad application of subcutaneous ICD (S-ICD) to the current population of single-
chamber ICD recipients, shock therapy being associated to increased mortality.

688 Prescription pattern among oncologic patients with non-valvular atrial
fibrillation

Matteo Toma1, Stefano Giovinazzo1, Giacomo Tini1, Matteo Sarocchi1, Davide Sirello1,
Roberta Miceli1,3, Eleonora Arboscello2, Italo Porto1, Paolo Spallarossa1, and
Pietro Ameri 1
1Cardiovascular Disease Unit, IRCCS Ospedale Policlinico San Martino; Department of
Internal Medicine, University of Genoa, 2Emergency Department, IRCCS Ospedale
Policlinico San Martino, 3Cardiovascular Disease Unit, Ente Ospedaliero Ospedali
Galliera

Background: Direct oral direct anticoagulants (DOACs) are the standard of care for
the prophylaxis of non-valvular atrial fibrillation (NVAF)-related cardioembolism, but
their use in oncological patients has been limited so far, with a significant proportion
still receiving vitamin K antagonists (VKA) or low molecular weight heparin (LMWH).
Methods: By retrospectively reviewing the records of 3, 197 subjects evaluated in a
dedicated cardio-oncology outpatient unit between January 2017 and July 2019, we
selected those presenting at the first visit with NVAF not triggered by surgical proce-
dures, CHA2DS2-VASc �1 for men and �2 for women, cancer on active treatment,
and no concomitant intracardiac thrombus. The following were considered as contra-
indications to DOACs: severe chronic kidney disease (CKD, estimated glomerular fil-
tration rate <30mL/m/1.73m2); anti-neoplastic therapy unknown or with potential
moderate-to-severe adverse interactions; cirrhosis or liver metastases. Clinical char-
acteristics of patients appropriately on DOACs (group 1), on VKA or LMWH with at
least 1 contraindication to DOACs (group 2), and on VKA or LMWH despite not having
contraindications to DOACs (group 3) were compared by chi-square or ANOVA, as
appropriate.
Results: One-hundred ninety five of 3, 197 (6.1%) patients met the inclusion criteria.
Eighty-seven (44.6%) were in group 1, 52 (26.7%) in group 2 (16 on VKA and 36 on
LMWH), and 32 (16.4%) in group 3 (8 on VKA and 24 on LMWH) (Figure). Finally, 24
(12.3%) did not receive anticoagulation for various reasons: spontaneous bleeding
(5), anaemia and/or thrombocytopenia (5), frailty (4), CHA2DS2-VASc 1 (3), pharma-
cological interactions (1), and single, short episode of paroxysmal NVAF (1); in 5
patients the lack of anticoagulation was not clearly motivated.
The only significant baseline differences between the 3 groups were serum creatinine
concentration (16 0.3 vs. 1.46 0.8 vs. 16 0.3mg/dL, respectively, P¼ 0.001) and
renin-angiotensin system inhibitor use (61% vs. 44% vs. 34%, P¼ 0.001). Of note, only
3% of subjects in group 1 received an inappropriate DOAC dose, while LMWH was
under-dosed for 25% of patients in group 2 and 50% of patients in group 3.
Conclusions: In a dedicated cardio-oncology unit, DOACs and VKA are most often
appropriately prescribed to cancer patients with NVAF. However, there is residual use
of LMWH, not infrequently at non-anticoagulant dosage. This is a non-evidence based
common practice in clinical oncology that clearly represents room for improvement.
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619 Permanent his bundle pacing in a patient with atrioventricular nodal
disease and ventricular arrhythmias

Chiara Valeriano1, Luca Poggio1, and Maurizio Gasparini1
1Humanitas Research Hospital

Background: Cardiac resynchronization therapy (CRT) with biventricular pacing
(BVP) can mitigate the negative effects of RVAP on myocardial performance; how-
ever, it has not been universally beneficial and is not feasible in some patients. His
bundle pacing (HBP) has recently emerged as a promising approach to achieving
physiologic ventricular pacing and improving patient outcomes.
Case Presentation: A 75-year-old man with a history of hypertension, diabetes melli-
tus and paroxysmal AFib, treated with repeated electrical cardioversion, was admit-
ted to the cardiology department because of recent onset of dyspnoea with marked
limitation of physical activity (NYHA III). A 24-h Holter monitoring showed ventricular
arrhythmias (frequent premature contraction and non-sustained ventricular tachy-
cardia) and marked first-degree AV block (PR interval 340ms). Vital parameters were
within normal limits and physical examination was unremarkable. Surface electrocar-
diogram (ECG) showed normal sinus rhythm with marked first degree AV block (PR
interval 340ms), normal IV conduction and QS complexes in DII, DIII, aVF and poor R
progression in precordial leads. Echocardiography showed global hypokinesis with
reduced left ventricular function (EF¼ 35%). Coronary angiography was performed
revealing three vessels disease with severe stenotic lesion of LAD, CX and RCA. Four
DES were successfully implanted. Because of the ischaemic HFrEF with no possibil-
ities of treatment titration because of conduction disease and the need for antiar-
rhythmic therapy, a CRTD was considered. In view of baseline ECG characteristic His
bundle pacing was performed. We used Medtronic 3830 His lead with C315 delivery
system. A selective his bundle pacing (SHBP) with narrow QRS was obtained. The
patient was discharged after 2 days receiving optimal medical therapy. Three months
later thresholds were stable and LVEF was increased.
Discussion and Conclusions: Permanent HBP was feasible with high success rates in
patients requiring CRT. HBP was associated with significant narrowing of QRS and
improvement in LV function. HBP can be an excellent alternative to BVP in patients
who fail LV pacing and as a primary option in patients with narrow QRS at baseline
and high RV pacing burden due to AV nodal disease or AV nodal ablation, like in the
case of our patient. Future randomized studies are essential to understand the role
of HBP compared to BVP in achieving CRT.

190 ECG abnormalities, atrial fibrillation and AV blocks in ATTR VS AL
amyloidosis: an electrophysiological natural history

Elisa Vignini5, Raffaele Martone5, Stefano Perlini2, Roberta Mussinelli2, Anna Sabena2,
Simone Bartolini5, Sofia Morini5, Giulia Taborchi5, Martina Gabriele5, Angelica Lossi3,
Giulia Nardi3, Niccol�o Marchionni3, Carlo Di Mario1, Iacopo Olivotto4,
Federico Perfetto5, and Francesco Cappelli1,5
1Division of Interventional Structural Cardiology, Careggi University Hospital,
Florence, Italy, 2Amyloid Research and Treatment Center, IRCSS Policlinico S. Matteo
Foundation, University of Pavia, Italy, 3Division of General Cardiology, Careggi
University Hospital, Florence, Italy, 4Cardiomyopathy Unit, Careggi University
Hospital, Florence, Italy, 5Tuscan Regional Amyloidosis Center, Careggi University
Hospital, Florence, Italy

Background: Electrocardiographic (ECG) and rhythm abnormalities are common in
patients affected by light-chain (AL) and transthyretin (TTR) cardiac amyloidosis
(CA) but systematic comparisons between the two are lacking. The purpose of this
study was to assess the arrhythmic profile and the prevalence of ECG abnormalities
in the two main types of CA, both at the time of diagnosis and during long-term fol-
low-up.
Methods: Standard 12-lead ECG recordings and clinical files from two referral
Amyloidosis Centers in Florence and Pavia were reviewed. Relevant findings
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regarding rhythm (sinus rhythm vs atrial fibrillation [AF]), grade I or greater atrio-
ventricular (AV) delays, intraventricular conduction abnormalities, low voltage QRS
and pseudonecrosis pattern were reported. Patients with paced rhythm were
included in the analysis and clinical data about pacemaker (PM) implantation were
reported.
Results: A total of 244 patients were included in the study (106 with AL and 138 with
ATTR-related CA). At baseline AL patients were younger and showed more often a
NYHA class III, while ATTR subjects showed thicker left ventricular (LV) walls, greater
left atrial (LA) size along with lower mean LV ejection fraction. At the time of diag-
nosis ATTR patients showed higher prevalence of AF (36% vs 6%, p¼ 0.0001), AV block
grade I or greater (37% vs 13%, p¼ 0.0001), and previous device implantation (18% vs
1%, p¼ 0.0001) compared to AL, while low voltage pattern was more common in AL
subjects. After a mean follow-up of 1.9 years, prevalence of AF was 67% among ATTR
compared to 18% among AL patients (p¼ 0.0001). During follow-up a greater propor-
tion of AL patients developed AV blocks (31% vs 16%, p¼ 0.015) and rate of PM
implantation was similar between the groups. Low voltage pattern was prevalent in
AL subjects. AL patients with intraventricular delay showed a worse survival rate
compared to those without; nevertheless, survival in each group was not affected by
presence of AF, AV blocks or low voltage pattern.
Conclusions: In this retrospective study ATTR subjects presented more frequently
with AF and AV block requiring pacemaker implantation before disease recognition.
AL patients showed a higher prevalence of low voltage and displayed a high rate of
AV conduction disorders during follow-up. Such diversity reflects important pathophy-
siologic differences requiring tailored management strategies.

246 Clinical assessment of kidney function according to different equations in
a cohort of patients admitted in a cardiology unit and impact of outcomes

Marco Vitolo1, Elisa Fantecchi1, Sara Ruggerini1, Gerardo De Mitri1, Pietro Ceresoli1,
Niccol�o Bonini1, Marcella Manicardi1, Marisa Talarico1, Cristina Zoccali1,
Jacopo Colella1, Vincenzo Livio Malavasi1, and Giuseppe Boriani1
1Cardiology Division, Department of Biomedical, Metabolic and Neural Sciences,
University of Modena and Reggio Emilia, Policlinico di Modena, Modena, Italy

Background: For the evaluation and management of chronic kidney disease (CKD),
the CKD-EPI equation is currently recommended. However other equations are com-
monly used in clinical practice.
Aim: To assess the concordance between CKD-EPI and other five equations for esti-
mating GFR (eGFR) and to compare these formulas in terms of outcome prediction.
Methods: We retrospectively analyzed demographics, historical and clinical variables
in a large cohort of patients consecutively admitted to our Cardiology Unit. At dis-
charge serum creatinine eGFR was estimated according to 6 formulas: Chronic
Kidney Disease Epidemiology Collaboration (CKD-EPI), Cockroft-Gault (CG), CG
adjusted for body surface area (CG-BSA), Modification of Diet in Renal Disease
(MDRD), Berlin Initiative Study (BIS-1), and Full Age Spectrum (FAS).
Results: Between January and October 2016, 806 consecutive patients, median age
71 years, 510 (63.3%) males, electively or acutely admitted in our division and dis-
charged alive, were enrolled. Overall substantial agreement was found between
CKD-EPI, considered as reference, and CG-BSA, MDRD, BIS-1, FAS (Cohen’s weighted
K test 0.660; 0.758; 0.659; 0.667 respectively). In younger subjects (age <65 yrs)
CKD-EPI and MDRD showed an almost perfect agreement (K¼ 0, 884), while in elderly
(age � 85 yrs) the agreement between CKD-EPI and all the other formulas was lower,
with the best performance found for BIS-1 (K¼ 0.586). In the overall group CG and
CKD-EPI had the lower concordance of attribution. Overall mortality [median Follow-
up 407 days (interquartile range 284-473)] was 8%. The figure shows Kaplan Meier
curves for all cause mortality according to eGFR class (CKD-EPI). Multivariable Cox
regression analysis showed that survival was significantly worse for lower CKD-EPI
eGFR values [eGFR < 60ml/min/1.73m2HR 1.196; 95% confidence interval (95%CI)
1.011-1.415; p¼ 0.037]. Patients with eGFR < 15ml/min/1.73m2had 24 fold
increased risk in mortality compared to patients with eGFR � 90ml/min/
1.73m2(HR¼ 24.589; 95% C.I.¼ 6.307-95.868, p< 0.0001). The discriminant capabil-
ity of death prediction was tested with receiver operating characteristics curves and
the best result was found for BIS-1 (AUC 0.782; p vs CKD-EPI 0.0013) and FAS (0.776;
p vs CKD-EPI 0.0353), while the worst was for MDRD (AUC 0.750; p vs CKD-EPI
0.0052).
Conclusion: In an unselected cohort of patients admitted in a cardiology ward, the
concordance between CKD-EPI and the other eGFR equations significantly decreases
with age. In the elderly BIS-1 equation shows the higher agreement with CKD-EPI.
Mortality rates were higher for lower eGFR. The best discriminant capability for
death prediction according to eGFR equation was found for BIS-1 and FAS equations.

202 Flecainide at hight doses suppress frequent ventricular extrasystolia in a
case of MYBPC3 genetic mutation: data from ten years follow-up

Patrizia Vivona1 and Michele Maria Ciulla1
1Universit�a degli Studi di Milano

We report a long story started five years ago when a 45-year-old woman come to our
attention for highly frequent ventricular extrasystoles. No prior syncope or chest
pain. She remembered same episodes of short of breath and palpitations at rest in
1999-2004-2006. In 2008 she performed a 12 lead ECG that showed an highly fre-
quent ventricular monomorphic extrasystoles (11900; 1558 couple) with left bundle
branch block (LBBB) for the first time. She performed an ergometric stress test that
was negative for coronary insufficiency and started b-blocker therapy with proprano-
lol 80mg/die. In 2009 the ECG and the echocardiography were normal. She was
examinated with CT angiography of coronary artery that showed normal coronaries.
Propranolol was replaced with metoprolol 25mg and flecainide 50mg/bid. In 2010 a
cardiac magnetic resonance (CMR) clarified the existance of abnormal left ventricu-
lar systolic dysfunction with an ejection fraction (EF) 45% and left ventricular dilata-
tion. In the same year she underwent to an endocardial catheter ablation procedure.
Unfortunately she suffered from a number of further recurrent of frequent ventricu-
lar contractions (PVCs) and another ablation procedure was performed. Propafenone
325mg/daily substituted the therapy with b-blocker and flecainide. A CMR was
repeated and the exam confirmed an abnormal left ventricular systolic dysfunction
(EF 47%) and the left ventricular dilatation with comparable value. Therapy with
sotalolo 80mg replaced propafenone. In 2012 the ECG revealed a LBBB; a 12 lead
ECG demonstrated an highly frequent PVCs (17871; 2731 couple and same episodes
of non susteined ventricular tachicardia) with LBBB. At the echocardiography the EF
was 42%. She discontinued sotalolo, she assumed ivabradine without clinical benefits.
The echocardiography performed in 2015 prove a mild ventricular dilatation and EF
45%. She restarted flecainide 100mg/bid. The 12 lead ECG in 2015 demonstrated a
drastic reduction of PVCs ( only 66 PVC). In 2016 the PVCs were 173 in 24 h monitor-
ing. In November 2017 on 12 lead ECG reappeared highly frequent PVCs (28650).
Flecainide was titrate to 150mg three times a day; the echocardiography demon-
strated EF 50%. The predictive value of ripetitive monomorphic ventricular extrasis-
toles remain uncertain. In same case the hight frequent ventricular monomorphic
extrasystoles forward a reduction of the left ventricular systolic function. A not insig-
nificant percentage of these cases evolve in tachycardiomyopathies definable as a
reversible loss of function of the ventricle induced by persistent atrial and ventricu-
lar ectopy or arrhythmia that promoting dyssynchrony.In our case the genetic analysis
finally revealed a mutation on the myosin-binding protein C (MYBPC3). Myosin-bind-
ing protein C is a myosin-associated protein found in the cross-bridge-bearing zone
(C region) of A bands in striated muscle expressed exclussively in heart muscle.
Phosphorylation of the cardiac isoform by cAMP-dependent protein kinase upon adre-
nergic stimulation may be linked to modulation of cardiac contraction. Mutations in
MYBPC3 are one cause of hypertrophic cardiomyopathy and left ventricular noncom-
paction. As we know it is the first time that MYBPC3 is related to case of tachycardio-
myopathy or dilatative cardiomyopathy. The thing that emerge in this case is that
the PVCs drastic reduced with high dose of flecainide without impairment of the left
ventricle systolic functinon. We hypothesized that flecainide, an inhibitor of the car-
diac late sodium current that suppress catecholamine-induced ventricular arrythmias
has a key role in this case, further investigation will be needed to fully understand.
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661 Analysis of substrate map in patients with arrhythmic storm

Giovanni Volpato1,2, Leonardo Belfioretti1,2, Giorgio Guidotti1,2, Paolo Compagnucci1,2,
Laura Cipolletta1,2, Gino Grifoni1,2, Manuel Conti1,2, Agostino Misiani1,2,
Silvano Molini1,2, Giulio Spinucci1,2, Federico Guerra1,2, Alessandro Capucci1,2,
andAntonio Dello Russo1,2
1Clinica di Cardiologia, Azienda Ospedali Riuniti, Ancona, 2Universit�a Politecnica
delle Marche

Background: Transcatheter ablation of ventricular tachycardias in patients with
electrical storm represents a challenge due to the complexity of the substrate
through which they arise.
Below we will present 9 cases recently treated at our centre.
The average age of the patients is 596 22 years, 3 were suffering from ischaemic
heart disease, 2 from dilated cardiomyopathy, 2 from arrhythmogenic dysplasia, one
patient had Becher’s muscular dystrophy and one patient had no structural heart dis-
ease. In four cases an epicardial approach was required in addition to the endocar-
dial one. Left ventricular ablation was performed in 8 cases and in 4 cases by retro-
grade aortic approach.
In only 3 cases it was possible to perform a clinical VT activation map. In the other
cases, due to poor haemodynamic tolerance, ablation was performed using a sub-
strate map, which allows the localization of the area on which the arrhythmia is sus-
tained, represented in the map as a low potentials zone.
In cases where it wasn’t possible to perform an activation map, the ablation target
was the elimination of the late potential signals and the homogenization of the area.
The choice to perform an epicardial approach was based on the patient’s primary
heart disease (dilated cardiomyopathy and arrhythmogenic dysplasia).
Results: The mean follow-up was 4months (median 1, IQR 7months) during which 2
patients had a sustained VT recurrence after 20 days and 1month respectively after
the procedure.

Pic1: epicardial bipolar map and late potentials in the postero-lateral wall of LV.

Conclusions: Endo-epicardial RF ablation was an effective treatment strategy in our
patients with electrical storm The substrate map represented a valid ablation target
in patients which it wasn’t possible to create an activation map.
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