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The BMII has higher complications if used with WCS. We
recommend BMIII is used with stitches.
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PO-689-01
QUALITY ASSESSMENT OF ILR IMPLANTING SERVICE,
PROCEDURAL CHARACTERISTICS WITH DIFFERENT ILR
DEVICES
Christopher A. Monkhouse BS, CCDS; Rok Mravljak MS, CCDS;
Richard Ang and Mark J. Earley MD
Background: Implantable cardiac monitor (ICM) is a small
device to detect arrhythmias.
Objective: We sought to conduct a quality assessment of
different ICM devices with regards to procedural complications &
remote monitor (RM) connectivity to guide services.
Methods: Patients referred for ICMs for any indication were
prospectively enrolled in a tertiary, adult cardiac centre. We
aimed to implant each ICM: Medtronic (Reveal Linq, L1 & Linq II,
L2), Abbott (Confirm Rx, CRx) and Biotronik (Biomonitor III,
BMIII). Implants were performed in series; BMIII, L1, CRx, L2, in
an outpatient clinic by experienced (50-250 implants) Nurses or
Cardiac Scientists. Closure technique using wound closure strips
(WCS), that were removed after 7-10 days. Outcomes were
gaged using electronic records, RM data and wound images. The
study was registered with the local clinical effectiveness unit.
Results: Outcomes can be seen in Table 1. BMIII were reduced
due to a high protrusion rate, resulting in them being withdrawn
from QA assessment. The only complication was device
protrusion with 0 infections.
Conclusion: Our data shows a disparity in ICMs with our
model of care. The BMII has more wound complications when
the wound is closed with WCS (e.g. steri-strips). This is likely
because the incision blade is wider, relying more on the WCS
to close the wound. Compounding this, the device antenna
acts as a spring to counter pressure, such as a bra, effectively
pushing the device back towards the scar. There was also 1
complication in the CRx arm due to protrusion, which could be
attributed due to its wider blade compared to L1/L2. However,
1 complication does not prove any systemic issues and should
be assessed in a comparison with larger implant numbers.RM
connectivity was high across all manufacturers, but there are
external factors at play to produce these high results.
Specifically, the L1 patients were enrolled with troubleshooting
for connectivity utilising the BeConnected (telephone support)
service. Therefore, this does not attribute just the technology
but also the service. RM should be assessed on a wider
cohort from multiple centres over longer periods.Our findings
show high compliance with RM at 1 month with all devices.

WEARABLES IN KIDS: EXAMINING PHYSICAL ACTIVITY
AND SLEEP AMONG PEDIATRIC CARDIOLOGY PATIENTS
Rebecca Harrell BA; Scarlett Anthony MA; Nichelle Huber PhD;
Lauren Sarno MD and Samuel F. Sears PhD
Background: Engaging in regular physical activity and adequate
sleep are essential for promoting physical and mental health
among pediatric cardiology patients.
Objective: The purpose of this study was to examine physical
activity engagement and sleep characteristics in pediatric
cardiology patients using subjective and objective
assessments.
Methods: Patients were recruited by their physician and
completed the Pittsburgh Sleep Quality Index and Physical
Activity Questionnaire - Adolescent. Objective assessment of
physical activity and sleep was collected with actigraphy watches
over a 7-day period.
Results: 31 adolescents, aged 12-18, were recruited for the
study. 58% (18) of patients were female and most patients
identified as White (61.5%) or Black (30.8%). Common patient
diagnoses included atrial septal defects (8), followed by
coarctation of aorta (3), nonrheumatic pulmonary valve
stenosis (3), ventricular septal defect (3), and others (14).
Average activity levels reported were below recommendations
(M 5 2.02, SD 5 .90), however, objective data revealed
moderate intensity activity levels for w66 minutes daily (SD 5
39.81). Self-reported sleep duration averaged 7.61 hours (SD
5 1.67) with self-reported sleep efficiency of 95.21 (SD 5
32.94) and sleep latency of 32.07 minutes (SD 5 75.10).
Actigraphy data showed average sleep duration to be 5.98
hours (SD 5 1.01) with a sleep efficiency score of 73.2 (SD 5
6.23) and sleep latency of 21.04 minutes (SD 5 19.16). The
relationship between objective physical activity and selfreported sleep latency was significant, p 5 .034.
Conclusion: These findings demonstrate that pediatric
cardiology patients are meeting recommendations for daily
activity as indicated from actigraphy data, yet consistently
under-report engagement in daily activity. Related to sleep,
pediatric cardiology patients are not meeting current sleep
recommendations across both self-reported and objective
measurements. These data highlight the dynamic relationship
of wearables and subjective report on the key clinical issues of
activity level and sleep in pediatric cardiology patients. Clinical
attention to implement adequate sleep assessment and
intervention planning may be valuable as a part of routine
care.

PO-689-03
USE OF ARTIFICIAL INTELLIGENCE (AI) TO IDENTIFY
PATIENTS AT RISK FOR SUDDEN CARDIAC ARREST (SCA)
ADDRESSING HEALTHCARE DISPARITIES
Douglas Steven Beinborn MA, RN and Logan Brigman
Background: Estimated 356,0001 experience Sudden Cardiac
Arrest (SCA) annually in US. SCA often associated with signs of
low EF, heart failure, myocardial infarction. Published data shows
85% of individuals meeting AHA/ACC/AHA guidelines do not
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receive a device implant.2 Population largely underserved due to
barriers including: é Patients’ primary care provider is engaged
outside of EP/Cardiology practice é Providers not understanding
HRS/ACC/AHA guidelines é Patients lost to follow-up during 40& 90-day waiting periods.
Objective: Reduce deaths, hospitalizations, and suffering , use
artificial intelligence to identify patients at risk proper EP
consultation, assist hospitals to meet clinical guidelines,
appropriate use, and healthcare disparities.
Methods: Through utilization Mpirik’s Cardiac IntelligenceÒ
software, cardiovascular reports and clinician free text notes
aids to identify patients with characteristics of SCA risk
without appropriate consultation. Through the Cardiac
IntelligenceÒ real-time platform, clinicians can view patient
populations, manage identified patients with the purpose of
eliminating undertreatment, and receive automated alert
notifications on patients identified with no appropriate followup plan.
Results: During 60-day period, 4,042 patients underwent
cardiac function evaluation at a single site. Patients identified at
risk for SCA was 176 (4.35%), of those patient patients 38
(21.6%) did not have appropriate follow-up. This equates to 228
primary prevention ICD patients annually.
Conclusion: Utilization of artificial intelligence shows clear early
value in identifying patients at risk for SCA. Cardiac Intelligence’s
EMR agnostic platform promises creative options to address
healthcare disparities. For 2022, a minimum of 7 medical
institutions will be fully operational and authors will provide further
detail and impact.

PO-689-04
IMPACT OF COVID-19 VACCINATION STATUS ON
PREPROCEDURAL EP LAB SCREENING
Jessica Mullenix MSA, AGNP, CEPS; Kimberly Rider BSN, RN;
Albert Y. Sun MD; Shannon Graham MSN, ANP-C;
Kenya D. Anderson BSN, RN; Tracie Linney MSN, FNP-C;
Nakisha Atkins MBA, BSN-RN, PCCN; Robert Lewis MD, PhD;
Larry R. Jackson MD; Jason Koontz MD, PhD and
Sara Jensen BSN, RN, PCCN
Background: COVID-19 is a highly transmissible virus that is
known to spread in asymptomatic individuals.
Electrophysiology procedures involve close contact with
sedated patients increasing the risk of virus aerosolization.
During the COVID pandemic, public health policies were
implemented to decrease the spread of the virus and protect
both patients and staff. However, the impact of such policies
in the vaccine era is not well understood.
Objective: To determine the utility of preprocedural COVID19 screening for EP lab procedures based on vaccination
status.
Methods: Patients at the Durham VA Medical Center
presenting for an elective or emergent EP procedure from 3/
1/2020 to 12/1/2021 were evaluated. A positive COVID-19
screen resulted from (1) positive symptom questionnaire or
(2) positive detection on polymerase chain reaction (PCR),
antigen, or molecular (ID now) test by nasal swab. Patients
with known COVID-19 infections were rescheduled when
cleared by infection control, typically 2-4 weeks after initial
case confirmation. Additionally, all patients were contacted
5-7 days post procedure and tracked for possible COVID
symptoms or test positivity. The EP lab and peri-procedural
area were continually monitored for potential cluster
outbreaks among staff.
Results: Of the 690 EP cases, 12 cases were cancelled due to a
positive COVID-19 screen (1.7%). The average state test
positivity rate during this period was 8.6% (p,0.001%). Ten of the
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12 cases were cancelled due to positive pre-procedure test, two
by screening questionnaire. One of those was confirmed with IgG
testing, one was lost to follow up. All patients recorded being
asymptomatic. 9/11 (82%) of the confirmed cases occurred in
unvaccinated patients. The two vaccinated patients both
received two doses of the Pfizer mRNA vaccine however had not
received a booster dose. No patients screened positive in the
week post-procedure. There was no documented transmission
among staff or from patient to staff.
Conclusion: Use of a standard protocol for screening
asymptomatic patients in the pre-operative setting was
effective in identifying asymptomatic COVID-19 carriers.
Unvaccinated patients represented a significantly higher
proportion of case positivity, however continued
preprocedure testing is likely warranted regardless of
vaccination status.

PO-689-05
PREDICTORS OF ARRHYTHMIA OCCURRENCE IN
HOSPITALIZED COVID-19 PATIENTS
Shadi Razipour BS; Abdel Hadi El Hajjar MD; Mario Mekhael MD;
Christopher Pottle MS; Chan Ho Lim BS; Yichi Zhang BS;
Charbel Noujaim MD, MS and Nassir F. Marrouche MD, FHRS
Background: Studies have shown that the Coronavirus Disease
2019 (COVID-19) is associated with cardiovascular (CV)
complications. Though, risk factors for the development of CV
complications, specifically arrhythmias, amongst COVID-19
patients with pre-existing CV comorbidities warrant further
investigation.
Objective: We aim to identify predictors for arrhythmia
complications and determine the association of mortality with
arrhythmias during COVID-19 hospitalization.
Methods: This was a retrospective, observational study of
six hundred and fifty patients hospitalized for COVID-19
since March 24, 2020. Patients with and without CV
comorbidities were assessed for the development of cardiac
arrhythmias. Mortality rates were analyzed on COVID-19
patients who developed arrhythmias.
Results: CV comorbidities, compositely identified as cardiac
disease, hypertension, QTc prolongation, diabetes, and
stroke, significantly predisposed patients to developing
arrhythmias compared to patients who did not develop
arrhythmias (93.4% vs. 76.2%, p50.0006). Of those
identified CV comorbidities, only cardiac disease (52.0% vs.
26.0%, p,0.0001), hypertension (82.7% vs. 66.4%,
p50.004), and QTc prolongation (20.0% vs. 11.1%, p,0.03)
significantly correlated COVID-19 patients with the
development of arrhythmias. Of the non-CV comorbidities
measured, kidney disease (24.7% vs. 15.5%, p50.05) and
chronic hematologic disorder (13.7% vs. 6.1%, p50.02)
predisposed patients to arrhythmia development as opposed
to patients who did not develop arrhythmias. Arrhythmias
(11.8%) were the most common identified cardiac
complication amongst the hospitalized COVID-19 patients in
comparison to deep vein thrombosis (5.3%), chronic heart
failure (5.3%), myocardial infarction (4.2%), cardiac arrest
(10.0%), endocarditis/myocarditis/pericarditis (0.5%), ST
elevation (1.1%), and stroke (2.6%). The development of
arrhythmias was associated with a 42.7% mortality rate in
patients hospitalized with COVID-19.
Conclusion: Hospitalized COVID-19 patients with preexisting cardiac disease, hypertension, and QTc
prolongation are more likely to develop arrhythmias. COVID19 patients with heart diseases, hypertension and QTc
prolongation should be closely monitored for the
development of arrhythmias.
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PO-690-01
EPICARDIAL ADIPOSE TISSUE ABUNDANTLY
EXPRESSES MYELOPEROXIDASE AND ACTIVATES
ATRIAL FIBROBLASTS IN ATRIAL FIBRILLATION
PATIENTS
Eva Rosanne Meulendijks MD; Rushd Al-Shama MD, MSci;
Makiri Kawasaki MSc PhD; nicoline W.E. van den berg MD;
Benedetta Fabrizi; J. Neefs; Robin Wesselink MSci;
Sarah W.E. Baalman MD; Wim Jan van Boven MD, PhD;
Antoine Driessen MD, PhD; Connie Jimenez MD, PhD;
Sander Piersma MD, PhD; Thang Pham MD, PhD; Hans Niessen;
Sebastien P. Krul MD, PhD and Joris R. de Groot MD, PhD

PO-689-06
SUBCUTANEOUS IMPLANTABLE CARDIAC
DEFIBRILLATOR (S-ICD) EVOKED MAGNET RESPONSE:
EVALUATING THE EFFECTIVENESS OF USING A MAGNET
TO INHIBIT THERAPY IN S-ICD DEEP IMPLANTS
Tuppence Richman BBiomedSc
Background: Subcutaneous implantable cardioverter
defibrillators (S-ICDs) are relatively new ICD technology and
currently the manufacturer acknowledges that in patients with
‘deep implants’, magnet application may fail to elicit a magnet
response (MR). However, there is no definition of a ‘deep implant’
or maximum recommended implant depth.The use of a magnet to
inhibit therapies in ICDs is critical to inhibit therapies to avoid
over-sensing and inappropriate therapies, at end-of-life and
palliation or in acute clinical situations.
Objective: The aim of this study was to determine if ICD
generators implanted at greater tissue depth were more difficult
to inhibit with standard clinical magnets.
Methods: As part of routine device follow up, Sunshine Coast
University Hospital’s S-ICD cohort underwent MR evaluation;
where bar and donut magnets were placed over the S-ICD and
the evoked MR was recorded in three separate zones, guided by
a template. Ordinal regression models and logistic regressions
assessed the relationship between the evoked MR and the tissue
depth (TD), measured via X-ray. The patient’s ability to hear the
audible tone was also recorded.
Results: Patients (n539) with measurable TD (n530) were
analysed. The relationship between bar MR and TD showed an
OR of 0.89 (95% confidence interval: 0.82-0.97) p,0.01.
Therefore, for every 1mm increase in TD the chance of inhibiting
a higher number of zones decreased by approximately 11%. The
relationship between donut MR and TD showed an OR of 0.84
(95% confidence interval: 0.73-0.96) p,0.01. Therefore, for
every 1mm increase in TD the chance of inhibiting all 3 zones
decreased by 16%. However, the donut magnet was able inhibit
at least 2 zones for all TD values. BMI was not significant in
predicting evoked MR. The patient’s ability to hear the audible
alert was noted to be 77.0%.
Conclusion: We observed a statistically significant association
between tissue depth and ability to evoke magnet response. We
also found a significant proportion of patients were unable to hear
the evoked auditory alert.

POSTER PO-690:
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Sunday, May 1, 2022
9:30 AM - 11:30 AM

Background: Epicardial adipose tissue (EAT) secretes bioactive
secretome that induces atrial fibrosis in rats. Fibrosis, mainly
produced by activated fibroblasts, creates a substrate for atrial
fibrillation (AF). Whether EAT secretome from AF patients
activates human atrial fibroblasts, and through which
components is unexplored.
Objective: a) To assess if EAT secretome activates human atrial
fibroblasts in patients with and without AF (non AF). b) To identify
profibrotic proteins and biological processes in EAT prior to future
onset of AF, and in persistent AF.
Methods: Patients’ EAT samples were retrieved during
thoracoscopic AF ablation or coronary artery bypass surgery.
COL1A1 and FN1 gene expression was measured in atrial
fibroblasts after adding EAT secretome (AF n514, non AF n56).
EATand EAT secretome proteomes were explored by untargeted
mass spectrometry (AF n53, non AF n53). Myeloperoxidase
(MPO) was immunohistochemically assessed in 5 AF, 15 future
onset AF (,2 years post surgery), and 14 non AF samples.
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Results: COL1A1 and FN1 expression was increased in
fibroblasts exposed to AF versus non AF EAT secretome
(p,.05). In AF, MPO was the most increased protein in both EAT
and EAT secretome. The most increased gene sets were
annotated to neutrophil activity. EAT MPO amount was higher in
future onset versus non AF, and even higher in persistent AF
(p,.05), while myocardial MPO amount was similar between the
groups (figure). EAT MPO aggregated mainly in the
subepicardium.
Conclusion: AF EAT secretome exerts an profibrotic effect on
human atrial fibroblasts and contains abundant MPO, a known
profibrotic protein. EAT MPO is increased prior to AF onset, and
even more increased in persistent AF. MPO may be a target for
preventing the EAT-induced AF substrate.

PO-690-02
ABLATION SCAR ARRHYTHMOGENICITY CAN BE
PREDICTED BY AN EXPLAINABLE MACHINE LEARNING
(ML) CLASSIFIER: PROOF-OF-CONCEPT FROM
COMPUTATIONAL SIMULATIONS
Savannah Bifulco BS; Fima Macheret MD, MS;
Nazem Akoum MD, MS, FHRS and Patrick M. Boyle BS, PhD,
FHRS
Background: Post-ablation arrhythmia recurrence occurs in
w50% of persistent AF (PsAF) patients. Juxtaposition of ablated
and fibrotic tissue left unablated (i.e., residual fibrosis; ResF) may
serve as a substrate for recurrent arrhythmia, but underlying
mechanisms remain unknown.
Objective: Use ML to predict which areas of scar may serve as
proarrhythmic substrate in computational simulations of recurrent
arrhythmia.
Methods: Post-ablation PsAF models were created from late
gadolinium enhanced MRI. Ablation scar was mapped onto preablation atrial maps alongside ResF. Virtual rapid pacing was
used to simulate recurrent arrhythmia, as in prior modeling work.
Geometric features of scar .1mm2 in area were obtained (Fig A).
A random forest classifier with 10! stratified cross-validation
was trained to predict whether each scar region was likely to
serve as an arrhythmia anchoring site. SHapley Additive
exPlanations (SHAP) analysis was used to assess feature
importance.
Results: In 37 models, the classifier accurately predicted which
scar regions would serve as substrate for recurrent arrhythmia
(mean AUC: 0.9160.04; Fig B). SHAP analysis revealed the
most important feature was perimeter, followed by area and the
amount of surrounding [NA1] fibrosis (Fig C). Further analysis
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revealed scar perimeters between 15 and 35cm are highly likely
to be arrhythmogenic (Fig D).
Conclusion: ML predicted pro-arrhythmic ablation scars in
simulations of post-ablation PsAF. Intermediate scar size is the
key feature in determining which scars can sustain recurrent
arrhythmia. Future work will correlate these data with clinical
outcomes and synthesize feature attributes to create a predictive
index for post-ablation recurrence.

PO-690-03
ATRIAL ELECTROMECHANICAL DISSOCIATION AS A
NOVEL NON-INVASIVE PARAMETER OF EARLY
REMODELING PROGRESSION DURING ATRIAL
FIBRILLATION
zquez MD;
Alba García-Escolano MSc; Daniel Enríquez Va
Jorge G. Quintanilla MSEng, PhD; JAVIER MODREGO PhD;
ADRIANA ORTEGA HERNANDEZ PhD; Jose Manuel Alfonso
n Pe
 rez Villacastín Domínguez MD, PhD;
Almazan MSc; Julia
Javier Sanchez-Gonzalez PhD; David Calvo MD, PhD;
Dulcenombre Gomez-Garre PhD and David FilgueirasRama MD, PhD
Background: Electromechanical assessment during atrial
fibrillation (AF) remains a significant knowledge gap in patientspecific characterization of atrial remodeling.
Objective: Study electromechanical remodeling progression
in a long-term pig model of AF and establish the clinical
prognostic value of the atrial electromechanical relationship.
Methods: Experimental group of pigs with AF (N515) and a
prospective clinical cohort (N595) of symptomatic AF patients
(episode duration 6 months) undergoing atrial remodeling
characterization. Atrial electromechanical remodeling was
assessed using simultaneous surface ECG recordings and
tissue Doppler imaging (TDI) signals during echocardiography
studies in AF. Electromechanical dissociation (EMD) was
defined as faster atrial electrical activation rates (EAR) than
the simultaneous counterpart TDI-derived mechanical
activation rates (MAR). In patients, the primary outcome was
cardioversion within a 24-h window after flecainide. Secondary
outcomes were cardioversion of persistent AF and recurrences
at 1-year.
Results: Pigs developed progressive EMD during the first
weeks of AF-related remodeling (5-to-21 weeks after
protocol initiation). EMD reached 2.2962.47 Hz (p50.04) at
12 weeks after the first recorded AF episode lasting 6
seconds. In pigs with long-lasting AF (342.5686.6 d of selfsustained AF), high-resolution electroanatomical mapping
and transesophageal echocardiography imaging
demonstrated overt EMD (EAR-MAR53.4960.67 Hz)
between local EARs from unipolar electrograms and the
corresponding spatially and temporally synchronized MARs.
In patients (55.0611.6 years old), regardless of AF
classification (paroxysmal or persistent AF), EMD was
associated with failure of pharmacological cardioversion
within the 24-h window after flecainide. EMD provided the
highest increase in certainty for the primary outcome when
added to AF classification compared to the increase
provided by clinical variables and EARs. EMD was also
associated with long-term AF recurrences both in the overall
AF population and in the patient subset with persistent AF.
Figure 1 summarizes the main study results.
Conclusion: Atrial EMD is an early indicator of AF remodeling
progression with prognostic value in acute and long-term rhythm
control.
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significant improvement in accuracy in a common ECG analysis
task. Further work is needed to determine if this improvement
extends to other tasks.

PO-690-05
NOVEL LAPAROSCOPY-BASED RENAL DENERVATION
FOR MODULATING AF INDUCIBILITY USING A SWINE
MODEL
Soonil Kwon MD; MooKang KIM BS; Aeseon Yun BHA; SoRyoung Lee MD, PhD; Sun-hwa Kim MD; Hyo-Jeong Ahn MD;
Chang Wook Jeong MD, PhD; Jang Hee Han MD; Seil Oh MD,
PhD, FHRS and Eue-Keun Choi MD, PhD

PO-690-04
PERIODIC ACTIVATION FUNCTIONS IN DEEP NEURAL
NETWORKS IMPROVE QRS COMPLEX DETECTION
Praneeth Sadda MD; Degian Ghebermicael MD and
Uzodinma Emerenini MD
Background: The Fourier transform — the decomposition of a
signal into a set of sinusoidal functions — has been a mainstay of
computerized ECG analysis for decades. However, recent ECG
analysis research has largely shifted to the use of deep neural
networks. New research into deep neural networks has shown
that replacing rectified linear unit (ReLU) activation functions in a
neural network with periodic functions (e.g. sine or cosine)
effectively turns the network into an estimator of a Fourier series
(Benbarka et al, Seeing Implicit Neural Representations as
Fourier Series, 2021). Despite the widespread use of Fourier
series to model ECGs, there is, to the best of our knowledge, no
existing work that applies this modification to deep learning
models for ECG analysis.
Objective: To determine if replacing ReLU activations in a neural
network with sine activations improves the accuracy of the
network in a common ECG analysis task (QRS complex
detection).
Methods: Two deep neural networks were constructed: a
convolutional neural network (specifically, a U-Net) with ReLU
activations and a variant of the network in which ReLU activations
were replaced with sine activations. These networks were trained
and evaluated on the Lobachevsky University
Electrocardiography Database (LUDB), a collection of 200
twelve-lead ECGs acquired from 200 healthy patients. Each ECG
in LUDB has QRS complex annotations provided by a
cardiologist. The dataset was divided into training and testing
splits of 180 and 20 ECGs respectively. Ten-fold cross validation
was used.
Results: The ReLU network identified QRS complexes with an
accuracy of 82.27% (sensitivity 44.44%, specificity 86.02%). The
sine network (our new method) identified QRS complexes with an
accuracy of 90.03% (sensitivity 82.07%, specificity 91.04%).
Conclusion: In this work, we show that a simple modification of
existing deep learning methods for ECG analysis leads to a

Background: Renal denervation (RDN) may control atrial
fibrillation (AF) by modulating autonomic tone.
Objective: The study aimed to validate the acute effects of a
novel laparoscopy-based RDN for modulating AF inducibility
using a swine model.
Methods: Each 4 swine were assigned for the sham operation
and laparoscopy-based RDN. Vagal nerve stimulation (VNS; 10
Hz, 50 ms, 5-20 V, 30 sec) was performed at the right vagal nerve
to enhance AF inducibility. Burst atrial pacing (100 ms, 1-5 V, 90
sec) at the right atrium was used to induce AF. Atrial effective
refractory period (AERP) and AF duration were compared before
and after the sham operation or RDN. Laparoscopy-based RDN
was done using an instrument with linear bipolar electrodes that
wraps around the renal artery (Figure 1A). It delivers the
radiofrequency energy to the adventitia to ablate renal
sympathetic nerves. Both proximal and distal parts of renal artery
were ablated (Figure 2A). Renal arterial biopsy was done and
stained with tyrosine hydroxylase to identify sympathetic nerves
and compared between both groups.
Results: For the sham group, VNS significantly reduced AERP
from median 180 to 150 ms and 170 to 150 ms before and after
the sham operation, respectively (both p 50.009) (Figure 2A).
VNS numerically increased AF duration from median 4.5 to 10.5
sec and 6.0 to 9.5 sec before and after the sham operation (p
50.06 and 0.11, respectively) (Figure 2B). The effect of VNS on
AF duration was significant (p 50.005), while the sham operation
did not (p 50.79). For the RDN group, VNS numerically reduced
AERP from 160 to 130 ms and 180 to 160 ms before and after
RDN (p 50.24 and 0.54, respectively) (Figure 2A). VNS did not
induce significant difference in AF duration regardless of RDN.
However, RDN significantly reduced AF duration regardless of
VNS (from mean 23.0 to 4.8 sec; difference between means 18.3
sec (95% CI 6.4-30.1 sec); p 50.03) (Figure 2B). The effect of
RDN on AF duration was significant (p 50.003). In histology
analysis, renal sympathetic nerve tissue was degenerated after
laparoscopic RDN, whereas normal renal sympathetic nerves
were intact in the sham group (Figure 2B).
Conclusion: A novel laparoscopy-based RDN significantly
reduced AF inducibility in swine models. The long-term effect of
this novel laparoscopy-based RDN would be investigated.
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Limor Arbel Ganon BSE, MA; Moran Davoodi;
Alexandra Alexandrovich and Yael Yaniv PhD

PO-690-06
A COUPLED-CLOCK SYSTEM DRIVES THE AUTOMATICITY
OF SPONTANEOUSLY BEATING HUMAN INDUCED
PLURIPOTENT STEM CELL-DERIVED CARDIOMYOCYTES
Savyon Mazgaoker BSE; Ido Weiser-Bitoun; Inbar Brosh;
Ofer Binah MD, PhD and Yael Yaniv PhD
Background: Human induced pluripotent stem cell-derived
cardiomyocytes (hiPSC-CMs) have been used to screen and
characterize drugs and to reveal mechanisms underlying cardiac
diseases. However, before hiPSC-CMs can be used as a reliable
experimental model, the physiological mechanisms underlying
their normal function should be further explored. Accordingly, a
major feature of hiPSC-CMs is automaticity which is regulated by
both Ca2+ and membrane (M) clocks.
Objective: To investigate the mechanisms that couple these
clocks, we tested three hypotheses: (i) normal automaticity of
spontaneously beating hiPSC-CMs is regulated by local Ca2+
releases (LCRs) and cAMP/PKA-dependent coupling of Ca2+
clock to M clock, (ii) the LCR period reports the level of crosstalk
within the coupled-clock system, (iii) perturbation of the activity of
even one clock, can lead to hiPSC-CM dysfunction due to
diminished crosstalk within the coupled-clock system.
Methods: We recorded Ca2+ signaling in single spontaneously
beating hiPSC-CMs using confocal microscopy. To determine the
effect of changes in cAMP/PKA signaling or in either the M-clock
or Ca2+-clock on beat interval and LCR properties, we used (i) the
b-AR agonist isoproterenol, (ii) the AChR agonist carbachol, (iii)
adenylate cyclase activation by forskolin, (iv) PKA inhibition by H89, (v) the pacemaker current (If) blocker ivabradine, (vi) the
SERCA inhibitor cyclopiazonic acid and (vii) hydroxychloroquine,
which decreases heart rate.
Results: We identified LCRs and found their properties to
correlate with the spontaneous beat interval. Changes in cAMPdependent coupling of Ca2+ and M clocks caused by drug
perturbations that either activated neural receptor or upregulate/
downregulate PKA signaling, affected LCR properties which in
turn altered hiPSC-CMs automaticity. Clock uncoupling by
attenuating the pacemaker current If, or sarcoplasmic reticulum
Ca2+ kinetics, resulted in hiPSC-CMs dysfunction. Moreover, the
magnitude of drug-induced bradycardias not solely driven by the
activity of one channel or one specific clock mechanism, but
rather, by the potent crosstalk within the coupled-clock system.
Conclusion: The automaticity of hiPSC-CMs is controlled by the
coupled-clock system whose function is mediated by Ca2+cAMP-PKA signaling.

PO-690-07
IONIC FEEDBACK BETWEEN MEMBRANE CURRENTS IN
MICE SINOATRIAL NODE TISSUE

Background: Bradycardia is a commonly observed arrhythmia,
initiated by the sinoatrial node (SAN), the heart primary
pacemaker. Normal automaticity of SAN pacemaker cells is
regulated by an integrated coupled-clock system, including
membrane ion channels and Ca2+ cycling. Genetic disorder or a
nonspecific effect of medicine on one clock mechanisms can
often result in bradycardia. Since the clocks are coupled,
upregulation of the other clock mechanisms can prevent further
reduction in heart rate.
Objective: We hypothesize that a fail-safe mechanism is an
inherent feature of SAN pacemaker cells and is expressed
as a feedback among ion channels. Thus, deterioration of
one mechanism is associated with an increase in another to
moderate the bradycardia. We aim to evaluate the feedback
between membrane currents through Ca2+ signaling in SAN
cells using experimental and computational approaches.
Methods: We isolated SAN tissues from C57BL mice and
measured Ca2+ signaling in pacemaker cells within the
tissue using confocal microscopy. We induced bradycardia
by administrating the ‘funny’ current blocker, ivabradine
(IVA). To determine a possible feedback with sodium
current, we used tetrodotoxin (TTX). To understand the
internal interactions between cell components, we used a
computational model that simulates the effect of channel
blockers on SAN cells.
Results: The beat interval was prolonged with 3mM IVA by
51616% (N516) and by 2969% (N521) in response to
10mM TTX. However, the beat interval increased by
135624% (N518) when IVA and TTX were used together.
Beat interval variability, an important index of SAN function,
increased by 94639% with IVA, by 164680% with TTX but
only by 82636% with IVA and TTX combined. Moreover,
LCR period, reporting the level of crosstalk within the
coupled-clock system, increased by 73630%, 42619% and
156644%, respectively. Our computational model revealed
that the feedback between the channels is mediated by
changes in sodium-calcium exchanger (NCX) current
through changes in Ca2+ signaling.
Conclusion: We demonstrated the existence of
compensatory mechanisms in bradycardia via crosstalk of
the ‘funny’ current, sodium current and Ca2+-activated NCX
current. These results provide new insights on the molecular
mechanisms and their interactions in healthy and diseased
SAN cells.

PO-690-08
REPETITIVE CONDUCTION PATTERNS IN ATRIAL
FIBRILLATION: SPATIAL RELATIONSHIP WITH REENTRANT DRIVERS
Victor Marques MS; Ali Gharaviri MSBME, PhD;
Simone Pezzuto; Pietro Bonizzi PhD; Stef Zeemering PhD and
Ulrich Schotten MD, PhD
Background: the outcome of catheter ablation for treatment
of atrial fibrillation (AF) is still suboptimal, possibly due to
the difficulty in localizing arrhythmic sources outside the
pulmonary veins. Such AF sources may generate repetitive
conduction patterns in their vicinity, which could aid in their
localization.
Objective: to investigate the spatial relationship between
repetitive conduction patterns detected by recurrence
analysis and the presence of re-entrant sources in an insilico AF model.
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Methods: AF was simulated in a detailed, high-resolution,
3D model of the human atria, from which local
transmembrane potentials and electrograms were obtained.
AF was induced by incremental pacing at 20 different sites
across both atria and, when initiated, simulated for 15
seconds. The effect of structural remodeling associated with
AF progression was studied by implementing severe
endomysial fibrosis in the model. Re-entrant sources were
detected and tracked by analyzing the phase progression of
transmembrane potentials around each point of the
anatomy. Electrograms measured with electrode arrays (4 x
4 grid, 3 mm spacing) in 10 sites in the left atrium and 6
sites in the right atrium were used to generate conduction
recurrence plots (Figure A, where black dots mark similar
conduction patterns over time). The degree of repetitiveness
in intervals with long-lasting sources (.5 AF cycles) inside
and outside the mapped areas was quantified with the
recurrence rate (% of black dots in the plot) normalized by
the AF cycle length.
Results: in the simulations without fibrosis (n 5 7), 24 6 13
intervals (2.1 6 2.7 s) with the AF sources in the mapped
areas were detected, compared to 28 6 9 intervals without
sources (3.5 6 3.6 s). For simulations with severe fibrosis (n
511), 38 6 9 (2.3 6 2.4 s) and 25 6 10 (2.2 6 2.7 s) of
such intervals were detected, respectively. Recurrence rates
were lower in intervals with sources for both groups (0.56
[0.36;0.85] vs 0.90 [0.80;0.97], p , 0.001 for no fibrosis and
0.73 [0.41;0.84] vs 0.87 [0.76;0.92], p , 0.001 for severe
fibrosis, see Figure B).
Conclusion: our results indicate that repetitive conduction
patterns are more pronounced in areas close to sources, but less
on the sources themselves. The spatial relationship suggests that
recurrence analysis could contribute to guiding ablation therapy.
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PO-691-01
PHYSIOLOGIC, REALISTIC, COMPUTER MODELING OF
ATRIAL FIBRILLATION TO FACILITATE THE
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DEVELOPMENT AND TESTING OF TREATMENT
STRATEGIES
Walter Bomela PhD; Benjamin A. Coppola PhD, CCDS;
Mehdi Razavi MD and Graydon Beatty
Background: An interactive, physiologically realistic (PR), and
accurate computer simulation allows multiple scenarios to be
tested in a “live” environment and has become a key step in the
rapid development and testing of treatment strategies for atrial
fibrillation (AF).
Objective: Develop an accurate model of AF that allows the
user to define the regions and zones of anisotropic
conduction to test the effectiveness of a variety of AF
treatment strategies.
Methods: A model was developed using standard
electrophysiologic (EP) parameters established in the
literature. An advanced implementation of the FitzhughNagumo model reproduces the action potential morphology
of the human atrium enabling live simulation. To reproduce
the complex conduction patterns (CCPs) of AF identified in
the EP lab, a bi-layer model was implemented to represent
epi- and endocardial dissociation. The model allows a user
to define regions of fibrosis, zones of slow conduction, and
action potential duration (APD). The user graphically draws
these regions and zones with gradients that span entered
max and min values of conduction velocity (CV) and APD.
The EP lab experience and workflow is reproduced, with
CCPs visualized on a 3D anatomy and calculated potentials
displayed as 2D traces. To test the CCPs and performance
of the model, isolated zones of conduction were delineated
on a 3D LA model, with assigned sites of pacing and
recording.
Results: Model produces accurate atrial CCPs for
anatomical meshes . 20k triangles, with expected sourcesink block-velocity , 5 cm/s (Figure 1). Regions of
anisotropic conduction were applied to match a human AF
substrate mapped by Acutus AcQMap, with PVI-block plus 2
anterior, 1 posterior, 1 roof, 1 mitral-isthmus slow conduction
zones (0.1 - 50 cm/s); 1 anterior APD zone (65 - 110 ms);
and anterior and posterior regions of endo-epi fibrosis
(density 5 25%, CV 5 8 - 25 cm/s). Model produced similar
CCPs to human with rotational and pivoting reentry at the
same locations (Figure 2).
Conclusion: A PR model of AF was developed that allows a
user to define regions of fibrosis and zones of conduction
abnormalities prominent in AF. The model can be used for
developing and testing advanced treatment strategies.
Clinical application is feasible, including input of procedural
data to achieve optimal treatment strategies.
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magnitude less starting material compared to traditional
molecular biology approaches. The correlation between function
and molecular level changes of TSA-treated samples provided a
proof-of-concept application of the pipeline.

PO-691-03
FUNCTIONAL ASSAYS IDENTIFY SPLICE-ALTERING
VARIANTS IN MENDELIAN CHANNELOPATHIES
Matthew O’Neill; Yuko Wada MD, PhD; Lynn Hall;
Andrew Michael Glazer PhD and Dan M. Roden MD, FHRS

PO-691-02
MULTIPARAMETER PIPELINE ASSESSMENT OF
CELLULAR UNCOUPLING USING HUMAN IPSC-CMS IN 96WELL FORMAT
Weizhen Li MS and Emilia Entcheva PhD
Background: Because of their scalability and relevance to
human physiology, human induced pluripotent stem cell-derived
cardiomyocytes (hiPSC-CMs) are a valuable model for highthroughput preclinical drug cardiotoxicity screening and
personalized medicine. Better scalable tools for the longitudinal
multiparametric characterization of hiPSC-CMs are needed to
link electromechanical function to key molecular underpinnings.
Objective: Our goal was to develop and validate a
multiparameter pipeline for hiPSC-CM syncytium in a 96-well
format that links function to protein amount or mRNA transcript,
and to apply this pipeline to the assessment of cellular
uncoupling in 96-well hiPSC-CM syncytium.
Methods: Functional properties of hiPSC-CM syncytium were
studied by all-optical cardiac electrophysiology, followed by
mRNA-extraction-free qPCR or capillary electrophoresis protein
assay. Validation of both molecular assays was done by linear
response tests and the impact of optogenetic treatments was
assessed. Coupling was perturbed by siRNAs for GJA1 and by a
pan-histone-deacetylase inhibitor (HDACi) Trichostatin A (TSA).
Results: From 96-well iPSC-CM samples, cardiac gap junction
protein Connexin 43 (Cx43) and the corresponding mRNA GJA1
showed good linear response (R2.0.98). GJA1 transcript and
Cx43 protein levels were not influenced by the voltage and
calcium fluorescent dyes used, while genetically-encoded
fluorescent proteins, e.g. jR-GECO, exerted more influence. In
TSA-treated samples, at high doses (100nM) the extreme
slowing of conduction velocity and the occurrence of arrhythmic
spiral waves were in line with reduced GJA1 and Cx43 levels,
implicating cellular uncoupling as causing the functional change.
Conclusion: Our pipeline assessment leverages the scalability
of hiPSC-CMs and of all-optical electrophysiology applied to
quantify their function. It enables comprehensive
characterization of hiPSC-CM syncytium from an order of

Background: Rare protein-altering variants in SCN5A, KCNQ1,
and KCNH2 are major causes of Brugada Syndrome (BrS) and the
Long QT Syndrome (LQTS). While splice-altering variants lying
outside the 2 bp canonical splice sites can cause these diseases,
their role remains poorly described in these arrhythmia syndromes.
Objective: We implemented two functional assays to assess
pathogenicity of 11 putative splice-altering variants of uncertain
significance (VUS) in LQTS and BrS patients; 8/11 were intronic.
Methods: We identified putative variants for study from a recent
curation of rare variants detected in BrS and LQTS patients. We
deployed the well established in vitro minigene assays to assess the
splicing consequences of 9 VUS in the 3 genes. Two SCN5A
variants were incompatible with the minigene approach, so we
introduced each into a healthy control induced pluripotent stem cell
line (iPSC) by CRISPR-Cas9 gene editing. We differentiated cells
into iPSC cardiomyocytes (iPSC-CMs) and studied splicing by RTPCR. We used the American College of Medical Genetics and
Genomics (ACMG) functional assay criteria to reclassify VUS. We
compared our assays to splicing predictions from the in silico tool
SpliceAI.
Results: We identified aberrant splicing, with presumed
disruption of protein sequence, in 7/9 VUS studied using the
minigene assay and 1/2 in iPSC-CMs. We were able to reclassify
11 VUS, 10 to likely pathogenic, and 1 to likely benign. The
computational tool SpliceAI had moderate sensitivity for the in
vitro splicing results above a predictive threshold of 0.5 (7/11).
Conclusion: VUS that are not located in canonical splice sites can
nevertheless disrupt splicing and confer pathogenicity in BrS and
LQTS.

PO-691-04
SATURATED FATTY ACIDS DIFFERENTIALLY MODULATE
ION CHANNEL AND STRUCTURAL REMODELING IN
MATURE IPSC-DERIVED ATRIAL CARDIOMYOCYTES
LEADING TO OBESITY-INDUCED ATRIAL FIBRILLATION
Arvind Sridhar BS, MS; Olivia Ly; Srikanth Perike PhD;
Mark McCauley MD, PhD and Dawood Darbar MBChB, MD, FHRS
Background: Obesity-induced atrial fibrillation (AF) is
modulated increased fatty infiltration in the atrial
myocardium leading to increased exposure to free fatty
acids (FFA). Mass spectrometry studies of obese mice have
shown increased saturated FAs (SFA), monounsaturated
FAs (MUFA), and polyunsaturated FAs (PUFA) compared to
lean controls with the highest increase in the PUFA, linoleic
acid. While some reports suggest that some SFAs and
MUFAs induce ventricular arrhythmias in mice, the
differential electrophysiological effects of SFAs, MUFAs, and
PUFAs on the atria remain unclear.
Objective: To determine how long term and short term (1 day and
1 week) exposure to SFAs, MUFAs, and PUFAs differentially
remodel the atria in mature human induced pluripotent stemderived atrial cardiomyocytes (iPSC-aCMs).
Methods: We compared iPSC-aCMs treated with bovine serum
albumin (BSA) with palmitic acid (PA), oleic acid (OA) and LA

S400
cells (600 uM each) for 24 hours and 1 week. Ion channel function
and atrial action potential were assessed using optical voltage
mapping (OVM) and whole-cell patch clamping, and we
assessed lipid peroxidation and atrial remodeling with using
ELISA, qPCR, and Western blotting.
Results: iPSC-aCMs treated with PA, OA, and LA displayed
higher expression of FABP3, ACAA2, and CPT1A suggesting
increased FA metabolism (Figure A-C). PA differentially modulated
expression of Kv7.1 and NCX1 in HL1 cells (Figure E-F) and ion
channel mRNA expression in iPSC-aCMs (Figure G-L). After 1
week PA and LA treatment b-adrenergic signaling was significantly
increased in iPSC-aCMs while OA decreased it compared to
controls (Figure M-O). Lastly, 24-hour PA, OA, LA treatment
showed largely differential effect in the shape of the atrial AP. PA
and LA significantly shorten the action potential while there was no
significant changes to the AP after OA treatment.
Conclusion: Using mature iPSC-aCMs, we showed that SFA,
MUFA, and PUFA exposures increased FA metabolism in the
atria, but differentially affected the atrial action potential via
differential regulation of ion channel and structural remodeling
and increased b-adrenergic signaling. Our findings may have
important implications for the management of obesity-induced
AF in patients.
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PO-691-05
FIRST EXPERIMENTAL OBSERVATION OF ALTERNANSINDUCED PHASE-2 REENTRY IN BRUGADA SYNDROME
BY OPTICAL MAPPING ON AN EXPLANTED HUMAN
HEART, WITH NUMERICAL SIMULATION VALIDATION
Flavio H. Fenton PhD; Tae Yun Kim PhD; Elizabeth M. Cherry;
Ilija Uzelac; Shahriar Iravanian MD; Hee Cheol Cho PhD;
Henry Chionuma; Anand D. Shah MD; Michael Burke;
Faisal M. Merchant MD, FHRS and Neal Kumar Bhatia MD
Background: : Induction of VF in Brugada syndrome is thought to
be produced by a phase-2 reentry resulting from areas with
mismatched action potential duration. While this has been shown
numerically and in some experiments with MAP recordings, to date
there is no full detailed experimental observation of the phase-2
induction.
Objective: To use high-resolution optical mapping in an
explanted heart to quantify the induction of ventricular fibrillation
by phase-2 reentry in a Brugada-induced model.
Methods: A rejected-for-transplant human heart that had high
levels of lactic acid during transport was arterially perfused and
the endocardial right ventricle was optically mapped with a
voltage-sensitive dye and the electrical propagation was
measured at high spatial and temporal resolution (256x256
pixels, at 500 Hz) and a large field of view of about 40 cm2.
Results: In this heart, elevated lactic acid produced action
potentials typical of Brugada syndrome, as shown in Panel A by the
action potential taken from one pixel when pacing at long cycle
lengths of 1 second. When pacing faster, at 900ms (Panel B) there
was induction of pronounced alternans in action potential duration
(APD) that developed into discordant alternans in space, which led
to sections of long APD (tissue still depolarized) next to sections
with very short APD (tissue now repolarized), creating a mismatch
in APD (Panel C). This created a spatial voltage profile that led to
phase-2 reentry (Panel D) that then propagated and generated an
asymmetric figure-of-eight reentry that evolved into multiple spiral
waves and VF. An ionic model for human ventricular cardiac cells
was modified to fit the experimental voltage traces (Panel A) and
was used to reproduce the same experimental dynamics in space
of phase-2 reentry leading to figure-of-eight reentry and then VF.
Conclusion: We present the first optical mapping observation of
phase-2 reentry in a human heart. The numerical simulation
explains how the large mismatch in APD regions produced under
Brugada syndrome can generate regions that can become
excitable by bringing the voltage below threshold, activating the
sodium current, and then increasing the voltage above threshold
to initiate a phase-2 activation.

PO-691-06
UNCOVERING REGIONS OF HIGH OXIDATIVE INJURY IN
PERSISTENT ATRIAL FIBRILLATION PATIENTS AND IN A
CANINE MODEL WITH ACUTE ADMINISTRATION OF NACYTYLCYSTEINE — A NEW THERAPEUTIC TARGET IN
PATIENTS WITH PERSISTENT ATRIAL FIBRILLATION?
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Markus Rottmann PhD; Anna Pfenniger MD, PhD; Shin Yoo PhD;
David Johnson; Bradley P. Knight MD, FHRS;
Rod S. Passman MD, FHRS and Rishi Arora MD, FHRS
Background: Despite the knowledge that oxidative stress (OS)
plays an important role in the development of AF, clinical
electrophysiological studies do not take the OS level in different
heart regions into consideration when treating AF.
Objective: We hypothesized that reactive oxygen species (ROS)
are dynamically involved in the creation of a vulnerable substrate
for AF, with electrograms overlying regions of high OS being
uniquely sensitive to acute ROS scavenging with Nacetylcysteine (NAC) in both persistent AF patients and humanlike large AF animal model.
Methods: We performed high-density mapping in both atria pre/
post NAC (intravenous, dose 100mg/kg) in: a) 5 patients with
persistent AF, in whom high-density mapping was performed using
the HD-grid catheter (Abbott) (Figure 1) and b) 17 persistent AF dogs
(3-14 weeks rapid atrial pacing) using an epicardial mapping-plaque
(6 atrial regions in both atria, 130 electrodes, electrode-distance
2.5mm) (Figure 2). We analyzed cycle length (CL) and dominant
frequency (DF), organization index (OI), fractionation index (FI);
regions demonstrating .10% change with NAC in one or more of
these parameters were called ‘hot spots’. In explanted atria we
quantified: a) OS by using 8-oxo-DG staining to assess oxidatively
damaged nuclei against the total number of nuclei and b) % dense
fibro-fatty tissue by Masson’s trichrome staining (Figure 3).
Results: In persistent AF patients, NAC (Figure 1) affected AF
characteristics preferentially in certain sub-regions, prolonging cycle
length in the left lateral free wall, right atrial free wall, and affecting DF/
OI preferentially in the left atrial superior and inferior wall. Similarly, in
dogs, NAC-induced ‘hot spots’ (Figure 1) were detected in all atrial
sub-regions (Figure 2). Oxidative stress (OS) levels, highest in the
left atrial free wall, lowest in the appendages increased with
increasing degree of fibro-fatty tissue (R50.5, P,0.05) (Figure 3).
OS level correlated with delta CL, delta DF, and delta OI in delta maps
(NAC - baseline) (R50.5, P,0.05, all comparisons) (Figure 3).
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Conclusion: Acute administration of NAC may help ‘uncover’
regions of high OS in the fibrillating atrium. These ‘OS hotspots’ may
constitute a new therapeutic target in patients with persistent AF.

PO-691-07
SIMULTANEOUS OPTICAL MAPPING MEASUREMENTS OF
VOLTAGE AND CALCIUM IN WHOLE EXPLANTED HUMAN
HEARTS
Ilija Uzelac PhD, MBA; Tae Yun Kim PhD; Shahriar Iravanian MD;
Elizabeth Cherry; Neal Kumar Bhatia MD; Henry Chionuma;
Michael Burke; Faisal M. Merchant MD, FHRS;
Hee Cheol Cho PhD and Flavio H. Fenton PhD
Background: While the complex interplay of voltage and calcium
dynamics in space and as a function of the pacing cycle length
(PCL) has been studied in animal models, it is currently unknown
in human hearts.
Objective: To quantify the spatiotemporal interplay of voltage
and calcium dynamics in human hearts.
Methods: We studied three arterially-perfused whole explanted
human hearts using simultaneous voltage and calcium optical
mapping at high spatial and temporal resolution (128 x128 pixels,
500 Hz) and a large field of view of 6-10 cm in diameter. Voltage
and calcium were measured across the posterior epicardial RV,
and LV tissue paced at PCLs from 1000 ms down to conduction
block or induction of VF.
Results: In all hearts, at shorter PCLs, we observed spatial
heterogeneity in action potential duration (APD) as well as in
intracellular calcium duration (CaD), which dynamically
increases for CLs , 500 ms. Alternans in APD and CaD develop
to spatially concordant alternans around PCL 5 550 ms and
transition into discordant alternans for PCLs , 500 ms (panel A).
Conduction block or VF occurred at around 400 ms. Before VF
initiation, alternans are observed in APD, CaD, and signal
amplitudes (Panel B). Furthermore, electromechanical
discordant alternans appeared at fast pacing cycle lengths far
from the pacing site, where prolonged APD corresponds to
shorter CaD. In contrast, shorter APDs correspond to prolonged
CaD (Panel C).
Conclusion: Optical mapping of explanted hearts is a powerful
tool to quantify the dispersion of voltage and calcium in tissue. We
present the first quantification of APD, CaD, and voltage and
calcium amplitudes across tissue for an extensive range of PCLs.
We also show the existence of negative feedback between
Voltage and Calcium in human tissue that has been previously
predicted theoretically and by numerical simulations.

PO-691-08
ASSESSING THE MECHANISTIC ROLE OF DIFFUSE
FIBROSIS TOWARDS ARRHYTHMOGENESIS IN
HYPERTROPHIC CARDIOMYOPATHY
Ryan P. O’Hara BS; Adityo Prakosa PhD; stefan zimmerman MD
and Natalia A. Trayanova PhD, FHRS
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Background: Hypertrophic cardiomyopathy (HCM) is the most
common cause of sudden cardiac death (SCD) in the young and
is a significant cause of SCD in adults. Myocardial fibrosis takes
the form of both dense (focal) and diffuse fibrosis, with
histopathological evidence showing diffuse fibrosis as the
hallmark feature of the disease. Diffuse fibrosis, however, is not
well captured by standard LGE-CMR and its contribution to
arrhythmogenic propensity in HCM patients has never been
assessed before. We introduce information from post-contrast T1
mapping, a quantitative and parametric imaging modality to
represent the extensive diffuse fibrotic remodeling in HCM.
Objective: To investigate the mechanistic role of diffuse fibrosis
towards arrhythmogenesis with personalized, image-based
models of fibrotic remodeling.
Methods: In this retrospective study, we reconstructed 3D left
ventricular models using contrast-enhanced LGE-MRI from 26 HCM
patients, but with only 13 having experienced VA. We incorporated
parametric post-contrast T1 mapping to define new, personalized
thresholds of the LGE-MRI signal intensity to delineate regions of
non-fibrotic myocardium, and diffuse and dense fibrosis at the tissue
level. At the cellular level, we incorporated HCM-specific cell
remodeling (Fig A). Rapid pacing was used to assess VA inducibility
from the personalized distributions of diffuse fibrosis.
Results: Clinical characteristics, amount of fibrotic remodeling, and
distribution of hypertrophy were not significantly associated with
clinical VA (Fig B). T1-based thresholding increased the amount of
diffuse fibrosis to 40.5 6 9.4% from 8.9 6 9.4% achieved by
standard LGE-MRI thresholding (p,0.0001), but the amount of
dense scar did not change significantly (3.8 6 2.3 vs 3.2 6 1.3,
p50.30). An average of 1.5 [0-3] unique VAs were induced in models
reconstructed from patients with clinical VA compared to 0.3 [0-2] in
models reconstructed from patients without clinical VA (p,0.001).
Overall, one or more VA was induced in 11/13 models with clinical VA
compared to 2/13 without clinical VA.
Conclusion: The arrhythmogenic propensity of the ventricular
substrate with diffuse fibrosis is patient-specific; it is not the
amount of fibrosis, but its distribution (shape and location) that
determines inducibility of arrhythmia.
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PO-692-01
ELECTROMECHANICAL ACTIVATION TIME SHOWS ACUTE
DROP IN LV FUNCTION WITH RV APICAL AS WELL AS HIGH
SEPTUM RIGHT VENTRICLE BUT NOT LEFT BUNDLE
BRANCH PACING
Zhaohui Qiu MD
Background: As a novel method for physiological pacing, left
bundle branch pacing (LBBP) refers to the capture of main left
bundle or its proximal branch. A prolonged electromechanical
activation time(EMAT)has been shown to correlate with
depressed left ventricular function. We investigate the correlation
between the mechanical synchronization of left bundle branch
pacing with EMAT.
Objective: To explore EMAT can confirm that the left heart
function under LBBP pacing had no difference with self.
Methods: Patients with standard pacing indications were
selected for this study irrespective of baseline QRS duration. We
delivered Medtronic Select Secure 3830 pacing lead through a
fixed curve sheath (C315 His; Medtronic) across the
interventricular septum. We recorded 3830 lead tip pacing for
LBBP, selected as final pacing site, and ring pacing for high
septum right ventricle pacing(HRVSP). A temporary pacing
electrode was positioned in the RV apex for RV apical pacing. An
external patch device (Wenxin Medical) was used in each patient
for EMAT measurements at different pacing sites and under selfrhythm. Left bundle branch potentials were recorded through
recording system (Boston Scientific) at the final position of
interventricular septum after maneuvering 3830 lead in all
patients. Left Intrinsic and paced QRS duration, left ventricular
peak time (LVPT) were also recorded and measured.
Results: A total of 32 patients were enrolled, and all had successful
LBBP. The variation trend of LVPTand QRS duration was compared
with that of EMAT under different pacing modes, LVPT vs EMAT
correlation coefficient 50.624, P,0.001, QRS duration vs EMAT
correlation coefficient 50.767, P,0.001. Mean QRS duration of
intrinsic, LBBP, HRVSP and RVAP were 113.35624.04ms,
116.53623.85ms, 172.87621.45ms and 187.33636.94ms
respectively. LVPT of LBBP was shorter than HRVSP
(65.6467.86ms vs 87.74615.61ms ,P,0.001). EMAT of intrinsic
was shorter than that of RVAP and HRVSP (96625.87ms vs
141.50622.98ms, 134.65611.40ms, P,0.001),but was similar
with LBBP (95.58612.09ms,P 50.93).
Conclusion: In this case control study, we found prolonged EMAT
in HRVSP and RVAP but not in LBBP mode. This indicates
preserved LV function with patients using LBBP. EMAT can be used
in the acute setting to determine optimal ventricular pacing location.

PO-692-02
ULTRASOUND AXILLARY VEIN ACCESS (USAA):
LEARNING CURVE AND RANDOMIZED COMPARISON TO
TRADITIONAL VENOUS ACCESS FOR CARDIAC DEVICE
IMPLANTATION
Alex Courtney; Jonathan K. Chandler DO; John A. Anderson DO;
Amit Shrestha MD; Amit Noheria MBBS, MS; Rhea Pimentel MD,
FHRS; Raghuveer Dendi MD, FHRS; Rigoberto Ramirez BA, MD;
Madhu Reddy MD, FHRS and Seth H. Sheldon MD, FHRS
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Background: There are multiple techniques available for venous
access (VA) during cardiac implantable electronic device (CIED)
implantation. There is limited data regarding the learning curve
with ultrasound (US) guided axillary vein access (USAA).
Objective: The purpose of this study was to evaluate the safety
and efficacy of USAA compared with conventional techniques.
Methods: This is a single-center prospective randomized control
trial of patients with BMI,35 undergoing CIED implantation from
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May 2020 to May 2021 among 6 implanting physicians (including
one US inexperienced fellow, four US inexperienced attendings,
and one US experienced attending). After two US-training
implantations for US inexperienced operators, patients were
randomized 2:1 to USAA versus conventional VA techniques.
The primary outcomes were the success rates, VA times and 30day complication rates.
Results: The study included 100 patients (age 68 6 14 years,
68% men, median BMI 27 6 4 kg/m2). USAA was successful in
66/70 implants (94%). In all four unsuccessful attempts at USAA,
the axillary vein was either too deep or not well visualized. All four
had successful VA via alternative methods. Among patients
randomized to conventional access, initial attempts at VA included
47% axillary (n514), 30% (n59) cephalic, and 23% (n57)
subclavian. The median access time was longer for USAA than
conventional access (8.3 IQR 4.2-15.3 minutes vs. 5.2 IQR 3.4-8.6
minutes, p50.009). Among inexperienced USAA operators, we
compared the first vs. last tertile of USAA implants and found a
significant improvement in access time (17.0 IQR 7.0-21.0 minutes
to 8.6 IQR 4.5-10.8 minutes, p50.038). The experienced USAA
provider had a similar access time with USAA as conventional
non-US implants (4.0 IQR 3.3-4.7 minutes vs. 5.2 IQR 3.4-8.6
minutes, p50.15). Venograms were less common among patients
with USAA vs. conventional access (n51/70 versus n510/30,
p,.0001). The 30-day complication rate was similar in USAA
(n54/70, 6%) vs. conventional access (n53/30, 10%, p50.44). No
pneumothoraxes occurred in either group.
Conclusion: Although the success rate with USAA was high,
there was a significant learning curve. Once experienced with the
USAA technique, there is the potential for similar access times as
conventional techniques and less contrast venography.

PO-692-03
BILATERAL BUNDLE BRANCH CAPTURE DURING DEEP
SEPTAL MYOCARDIAL AND NONSELECTIVE LEFT
BUNDLE BRANCH PACING PRESERVES
INTERVENTRICULAR SYNCHRONY
Karol Curila; Pavel Jurak; Petr Waldauf MD, PhD;
Josef Halamek PhD; Petr Stros MD; Radovan Smisek;
Filip Plesinger PhD; Lucie Znojilova; Pavel Leinveber; Ivo Viscor;
Dalibor Herman; Pavel Osmancik MD and Frits W. Prinzen PhD
Background: Both left bundle branch pacing (LBBP) and deep
septal myocardial pacing (LVSP) are less physiological than His
bundle pacing. However, pacing both anode and cathode of the
lead that is positioned in the interventricular septum may provide
bilateral bundle branch capture, which may result in better
interventricular synchrony.
Objective: To use UHF-ECG to compare ventricular activation
between HBp and bilateral bundle branch capture during left bundle
branch (LBBPbi) and deep septal myocardial pacing (LVSPbi).
Methods: Studies were performed in consecutive bradycardia
patients. Bipolar pacing was performed with the lead in the LBBP
(pseudo right bundle branch block morphology in V1 + proved
LBB capture) and LVSP (pseudo right bundle branch block
morphology in V1 without proved LBB capture) positions, with the
pacing output leading to bilateral bundle branch capture. QRS
duration was measured from the first to the last deflection of the
QRS in any lead. UHF-ECG electrical dyssynchrony parameters
- e-DYS (difference between the first and last ventricular
activation) and local depolarization durations in precordial leads
(V1-V8d) - were calculated.
Results: In 94 consecutive patients, measurements were
performed during HBp (n 5 75) and LVSPbi (n 5 37) and LBBPbi
(n 5 64). The average pacing threshold leading to bilateral bundle
branch capture was 2.6 V at 0.5 ms. nsHBp led to the shortest
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QRSd compared to sLBBPbi and LVSPbi (98616 vs. 103611 vs.
110611 ms; p ˂ 0.01). LVSPbi showed smallest e-DYS -2618 ms
vs. -8614 ms during LBBPbi and 11612 ms during nsHBp; p ˂
0.05, but V5-8d were during LVSPbi longer than during nsHBp and
LBBPbi (absolute difference 4-9 ms); p ˂ 0.05. No statistical
difference in V5-V8d were observed between LBBPbi and nsHBp.
Conclusion: Bilateral bundle branch capture during LVSP and
nsLBBp preserves interventricular synchrony at the same level
as HBp and thus leads to more physiological ventricular
activation in patients with bradycardia.

PO-692-04
A NEW GUIDE TO SUCCESSFUL LEFT BUNDLE AREA
PACING: THE IMPORTANCE OF THE RING
MEASUREMENTS
Marianna Nikolaychuk M.D.; Ioannis Koulouridis MD, MS;
John V. Wylie MD; Alena Goldman MD; Shaw R. Natan MD;
Adhiraj Bhattacharya M.D.; AMY HICKS RTR; Michael King RTR
and Michael V. Orlov MD, PhD
Background: Successful criteria for left bundle area pacing
(LBAP) are in flux and currently guided by lead tip
measurements. Ring measurements during LBAP have not been
well studied.
Objective: To investigate dynamics in pacing parameters during
successful and unsuccessful lead implant attempts.
Methods: Select Secure 3830 pacing leads (Medtronic, Inc)
guided by C315 sheaths for LBAP were placed for standard
pacing indications in 73 patients. Retrospective review of
procedural, echocardiographic and standard pacing data in all
patients and detailed stepwise tip and ring measurements in a
subset of 25 patients were performed. Depth and lead/septum
angle (LSA) of implanted electrodes were determined from
fluoroscopy with septal contrast delineation. Depth was graded in
4 categories depending on whether the ring was in touch with the
septum or deeper inside. LSA was determined by measuring the
angle between the lead and septal surface. Several implant
attempts made during one procedure were adjudicated
separately as successful or not.
Results: Ring impedance increased stepwise (Fig.) during
successful attempts as opposed to unsuccessful (p 5 0.039). A
wider angle of LSA at implant position correlates with higher ring
impedance (p 5 0.036), whereas no association was found with
tip impedance. Unipolar ring threshold correlates with depth of
lead implant (p 5 0.029). Tip impedance measurements at
implant position are less predictive of lead depth (Fig.) and do not
correlate with septal thickness.
Conclusion: Ring pacing parameters are more predictive of
lead progress than tip measurements. Lead depth and LSA
can be determined from ring impedance measurements.
These measurements may provide determination of lead
depth and could obviate the need for contract injection.
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PO-692-05
MACRO COMPLICATIONS WITH MICRA — PROCEDURAL
COMPLICATIONS OF LEADLESS VERSUS TRANSVENOUS
PACEMAKERS USING THE NATIONWIDE READMISSION
DATABASE (NRD)
Wasiq Sheikh MD; Anshul Parulkar; Phinnara Has; Braden Vogt;
Fabio V. Lima; Esseim Sharma MD; Malik Bilal Ahmed;
Estelle Torbey MD, FHRS and Antony F. Chu MD
Background: Procedural complications involving MICRA
(leadless pacemaker) according to the Manufacturer and User
Facility Device Experience (MAUDE) database were first
reported by our group in 2019. Recently published U.S. registry
structural heart data has suggested higher procedural
complications related in women when compared with men. We
reviewed data reported in the Nationwide Readmission Database
from 2016-2018 to assess the risk of major adverse events (MAE)
by gender in MICRA when compared with single-lead
transvenous pacemakers (SL-PPM).
Objective: To compare major adverse events among Micra and
SL-PPM stratified by gender using the Nationwide Readmission
Database 2016 - 2018.
Methods: Data from the 2016-2018 NRD was extracted and
aggregated. Micra and SL-PPM were identified using ICD-10
procedure codes. Major adverse events (defined as death,
tamponade, cardiac arrest, cardiogenic shock and postprocedural shock) were identified and aggregated. Data were
stratified by gender. Statistical analysis was performed using
SAS software. Design-adjusted Rao-Scott chi-squared testing
was used.
Results: 5,100 Micra observations (2,812 male and 2,288
female) were compared with 26,846 SL-PPM observations
(14,806 male and 12,040 female). Major adverse events for
MICRA when compared with SL-PPM (p,0.001) across all
years. No statistically significant differences in MAE based on
gender were observed.
Conclusion: Major adverse events were higher in MICRA than
SL-PPM. There was no statistically significant difference in MAE
amongst male versus female patients. Further investigation is
needed on the safety and patient selection for Micra devices.

PO-692-06
ELECTROCARDIOGRAPHIC CHANGES AFTER TAVR
USING CONTEMPORARY VALVE SYSTEMS
Julia Lueg and Verena Tscholl Dr.
Background: New-onset conduction disturbances remain one of
the most frequent complications after transcatheter aortic valve
replacement (TAVR).
Objective: The aim of this study was to analyze ECG changes
and pacemaker implantation rates in a large study population
using contemporary valves.
Methods: From January 2019 till December 2020, 1056 patients
, Berlin. In this retrospective analysis,
underwent TAVR at Charite
we reviewed 933 ECGs before and 1015 ECGs within 48 hours
after TAVR (51% self-expandable, 46.1% balloon-expandable
valve).
Results: We analyzed six different groups after TAVR: Patients
developing new first-degree atrioventricular block (AV block I , n
5 80; 11.8%), new left bundle branch block (LBBB, n 5 230;
23.3%), new PR interval . 240ms (n 5 29; 2.9%), prolongation of
PR interval by .20ms (n 5 181; 21.5%), prolongation of QRS
duration by .20ms (n 5 299; 32.9%) and patients with
pacemaker implantation (n 5 123; 15.6%). New AV block I was
associated with a larger valve size (OR 1.18, CI 95% 1.01-1.3;
p50.02). PR time .240ms after TAVR was associated with
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pre-existing AV block I (OR 1.1, CI 95% 1.05-1.1; p,0.001).
New LBBB was more frequently observed after the implantation
of Portico valve (OR 2.1; CI 95% 1.2-3.4; p,0.004) and with
deeper implantation (OR 1.1, CI 95% 1.04-1.2; p,0.003).
Implantation depth (OR 1.1, CI 95% 1.03-1.22; p50.008) was an
independent risk factor for a prolongation of QRS duration
.20ms. Prolongation of QRS and PR time by .20ms were less
frequent after implantation of a balloon-expandable valve (OR 0.4
CI 95% 0.22-0.75; p50.004 and OR 0.54 CI 95% 0.28-1.015;
p50.04). Permanent pacemaker implantation was more frequent
in patients with pre-existing AV block I (OR 1.8, CI 95% 1.1-3.2;
p50.02), right bundle branch block (RBBB, OR 5.1, CI 95% 2.79.4; p,0.01) and implantation depth (OR 1.1, CI 95% 1.01-1.28;
p50.02).
Conclusion: In this large, contemporary study population, we
observed a relevant increase in new LBBB and unspecific
prolongation of the QRS duration after TAVR. New LBBB was
associated with the implantation of a Portico valve. Implantation
of a balloon-expandable valve was associated with the lowest risk
for changes in PQ and QRS time. As shown before, pre-existing
RBBB, AV block I and implantation depth remain the most
important risk factors for pacemaker implantation.

PO-692-07
IMPACT OF LEFT VENTRICULAR LEAD REPOSITIONING
FOR MODERATELY INCREASED CAPTURE THRESHOLD
Nelson Lu MD; Christopher C. Cheung MD, MPH;
Markus B. Sikkel MBBS, PhD;
SANTABHANU CHAKRABARTI MBBS, MD, FHRS;
Laurence D. Sterns MD, FHRS; Jason G. Andrade MD, FHRS;
Paul G. Novak MD; Nathaniel M. Hawkins MBChB, MD, MPH,
CCDS; Zachary Laksman MD, MS; Richard A. Leather BS, MD;
Marc W. Deyell MD, MSci, FHRS; Andrew D. Krahn MD, FHRS;
John A. Yeung-Lai-Wah MBChB and Matthew T. Bennett MD,
FHRS
Background: Cardiac resynchronization therapy (CRT) devices
have the highest risk for reoperation among cardiac implantable
electronic devices, primarily due to dislodgement resulting in
increases in left ventricular (LV) lead capture threshold. It is
unclear whether LV lead repositioning for a moderately increased
capture threshold results in improved outcomes over long-term
follow up.
Objective: To evaluate the rate of device system infection and
time to generator change in patients with and without LV lead
repositioning for moderately increased capture thresholds.
Methods: Consecutive patients who received a CRT device with
new LV lead from 2008 to 2019 from two large regional health
authorities were included. The effect of LV lead repositioning
without generator change in patients with a moderately increased
LV capture threshold, defined as 2.1 to 4.0V at 0.4 msec, on time
to generator change and incidence of device system infection
was evaluated.
Results: 1112 patients were included (mean age 68 6 12 years;
25% female; mean follow up 4.0 6 2.7 years). Incremental
increases in LV capture thresholds for the active vector were
significantly associated with a shorter time to generator change
(FIG 1). Of the 167 patients with a LV capture threshold of 2.1 to
4.0V at 0.4 msec within first year of implant, 14 (8.4%) underwent
LV lead repositioning. The LV repositioning and no repositioning
groups were similar in age, sex, and CRT type. Following
repositioning, LV capture thresholds were significantly improved
(3.0 6 0.6V pre-op vs 1.8 6 1.1V post-op, p50.002). There was a
trend toward an increase in time to generator change in the LV
repositioning group compared to no repositioning (HR 0.56,
p50.071) (FIG 2). Of devices with .5 years of follow up with a
moderately increased LV threshold (n570), the incidence of
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generator change was significantly reduced with repositioning
compared to no repositioning (12.5% vs 65.4%, p50.002).
Incidence of device system infection requiring system removal
was 0% and 2.7% in LV repositioning and no repositioning groups
respectively (p51.00).
Conclusion: Early reoperation with LV lead revision improves LV
capture threshold, may lengthen time to generator change, and does
not seem to increase risk of infection in patients with a moderately
increased LV capture threshold (2.1 to 4.0V at 0.4 msec).
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patients. On average 2 leads (range 1-3) were implanted. There
were no complications associated with this portion of the
procedure.
Conclusion: Femoral removal of a freely mobile lead with a
retained wire +/- venoplasty is a simple and safe technique to use
in lead revision and upgrade scenarios, obviating the need for
more advanced and potentially riskier techniques from above.
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PO-693-01
CONDUCTION SYSTEM PACING GUIDED BY THE
SELECTRA 3D DELIVERY SHEATH: ACUTE AND MEDIUM
TERM TECHNICAL OUTCOMES
Francesco Zanon MD, FHRS; Lina Marcantoni MD;
Gianni Pastore; marco centioni MD and enrico baracca

PO-692-08
A NOVEL TECHNIQUE TO RETAIN ACCESS IN VENOUS
OCCLUSION
Christoffel J. van Niekerk MD; Matthew Craig Hyman MD and
Robert D. Schaller DO, FHRS
Background: Venous stenosis is observed in 21% of patients
with cardiac implantable electronic devices (CIEDs) and can
occur rapidly. Occlusion requires advanced access techniques
including crossing of lesions, distal punctures, or lead extraction.
Objective: We aim to describe a novel technique for lead revision
and upgrades in patients with complete venous occlusion and
freely mobile chronic leads.
Methods: Patients were included if they underwent lead revision/
upgrade in the setting of a venous occlusion that precluded
traditional vascular access and with at least one chronic lead that
was able to be removed without the use of extraction sheaths. The
technique is as follows: The helix of the chronic leads was
unscrewed and the lead tip was disengaged from the myocardium. A
0.014” Whisper guidewire was placed in the lead lumen to the tip. A
gooseneck snare was guided to the heart from a femoral approach.
The floating lead was snared from below and pulled out of the
femoral access site leaving the Whisper wire traversing the body,
which was used for vascular access from above.
Results: Six patients (68 years old, 2 female, EF 38%)
underwent this technique. The average lead dwell time was 755
days (range 207-1191) days. Venoplasty was required in 5

Background: Conduction system pacing (CSP) allows
physiological electrical activation. The Selectra3D introducer is a
new tool able to support the lead implant on His Bundle (HBP) or
on left bundle branch (LBBP). It does exist in 3 lengths and
shapes (40-S, 55-M, 65-L).
Objective: To evaluate the effectiveness of the Selectra3D
introducer for CSP, considering the procedural success, stability
of electrical parameters or need for implant revision at mediumterm follow-up.
Methods: Selectra3D was used in 113 CSP procedures between
Nov 2019 and Nov 2021. Mean pts age 8066 years, 54% males.
Results: Pacing indications: AV block 52.2%, slow AF 12.4%;
SND 12.4%, ablate&pace 5.3%, implant revision 0.9%,
cardiomyopathy 16.8%. Mean EF was 40615%. SR PM was
implanted in 4.8% pts, DR PM in 57.1% pts while 26.2% and
11.9% pts received CRT-P and CRT-D respectively. Stylet-driven
lead was used in 75 pts, fixed screw lead in 38 pts. HBP was
obtained in 34% pts, LBBP in 55% pts, HBP+LBBP in 3% pts,
while 8% cases were CSP implant failure (7 lead implanted in the
septum; 2 in the coronary sinus). Selectra3D was used as first
delivery in 88% of the procedures (55-M in 76%; 40-S in 9%; 65-L
in 3%), and as second tool (after failure of the first delivery
utilised) in the other pts. The first Selectra3D utilized was able to
complete the procedure in 64% of cases, while in the other pts a
second different tool was required to complete the implant.
Selectra3D 55-M was able to reach the final position in most
cases. In dilated atria the 65-L curve was preferred, while when
the target point is more proximal the 45-S curve was the best
choice. The baseline QRS duration was 135 6 34 ms and the
paced QRS duration was 113 6 18 ms (P 0.003). The electrical
parameters were optimal with sensing 8.7 6 8 mV; impedance
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562 6 133 ohm; threshold 0.97 6 0.47 V. During a median followup of 178 [34-402] days, 7 lead dislodgement (3 HBP and 4
LBBP) were recorded. All the others showed stability of the
electrical parameters.
Conclusion: The Selectra3D introducer effectively supports CSP
leading to procedural success rate.90%. The 55-M curve fits for
most of the anatomies, the 45-S curve allows to reach more proximal
target, the 65-L curve more distal target in dilated atria. The electrical
parameters were optimal at implant and remained stable during
follow-up. 6% lead dislodgement were recorded.
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less acute lead angle at venous entry (165 6 9 vs 133 6 22 ,
p,.001) compared to standard US (Figure 2). There were zero
pneumothorax in either group.
Conclusion: Caudal-tilt US facilitates efficient, non-fluoroscopic,
extrathoracic VA with improved lead placement parameters
relative to standard US guidance.

PO-693-02
CAUDAL-TILT ULTRASOUND GUIDED AXILLARY VENOUS
ACCESS FOR TRANSVENOUS PACING LEAD IMPLANT
Chirag R. Barbhaiya MD, FHRS; Mohamed Shokr MD;
Lior Jankelson MD, PhD; Robert Knotts MD;
Michael A. Spinelli MD; Alexander Kushnir MD, PhD;
David S. Park MD, PhD; Scott A. Bernstein MD; Douglas Holmes;
Anthony Aizer MD, MS, FHRS and Larry A. Chinitz MD, FHRS

PO-693-03

Background: A limitation of ultrasound (US) guided venous
access (VA) for transvenous pacing lead implant is that
extrathoracic venous access often results in relatively lateral
venous entry, resulting in patient discomfort, and more acute
bends as the lead traverses from the pocket to the heart. Caudaltilt fluoroscopy is an established technique for visualization of the
space between the anterior border of the first rib and the clavicle,
which facilitates more medial axillary VA with reduced
pneumothorax risk. Feasibility of caudal-tilt US guidance for VA is
unknown.
Objective: To compare acute procedural outcomes of device
implants utilizing caudal US guided axillary VA to those of
standard, vertically oriented US guided axillary VA.
Methods: Acute procedural outcomes of 25 consecutive single and
dual chamber device implants utilizing caudal-tilt US for axillary VA
were compared to those of 50 consecutive patients undergoing
device implant using standard US guided axillary VA. Caudal US
angulation was determined in long-axis view of axillary vein with
caudal angulation sufficient to remove the lung fields from imaging
plane deep to axillary vein, typically w35 (Figure 1).
Results: US guided VA was successful in 100% of caudal US
patients and 98% of standard US patients. Caudal US required
similar time for first venous access (2.5 6 2.3min vs 3.1 6 4.0min,
p5.49), and resulted in shorter lateral distance between venous
entry and the first rib (4.3 6 1.4cm vs 6.8 6 1.8cm, p ,.001) with

Payam Safavi-Naeini; Erica Kim; Joanna E. Molina Razavi MD;
Mohammad Saeed MD; Abdi Rasekh MD; Mehdi Razavi MD and
Mihail G. Chelu MD, PhD, FHRS

ATRIAL FIBRILLATION IN CRYPTOGENIC STROKE: A
REAL-WORLD STUDY WITH INSERTABLE CARDIAC
MONITOR

Background: Patients with cryptogenic stroke (CS) undergo
insertable cardiac monitor (ICM) screen for occult atrial fibrillation
(AF) as a possible ischemic stroke etiology. Continuous
monitoring with ICM was shown to be superior to intermittent
cardiac monitoring in the detection of AF in the CRYSTAL-AF
Trial. However, there is limited real-world data about the rate of
AF detection using ICM in patients with cryptogenic stroke.
Objective: To evaluate the rate of AF detection in patients with
cryptogenic stroke in a real-world study at 36 months of follow-up.
Methods: In this retrospective study, consecutive patients
implanted with an ICM for a CS indication at Baylor College of
Medicine between January 2014 and July 2021 were included. A
clinical cardiac electrophysiologist reviewed all tracings of
labeled AF by ICM to confirm AF. A Kaplan-Meier analysis was
used to estimate the AF detection rate at a 36-month follow-up.
Results: In this study, 225 patients with a CS indication for ICM
were identified. The patients’ characteristics are summarized in
Table 1. Among 84 patients with ICM labeled AF, 47 patients had
true AF, and 37 had incorrectly labeled AF (44% false positive AF
detection by ICM). The temporal distribution of AF detection
among all patients with AF detection was as following: 1-6
months after CS in 15 patients (31.9%), 7-12 months in 10
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patients (21.2%), 13-18 months in 6 patients (12.7 %), 19-24
months in 7 patients (14.8%), 25-30 months in 5 patients (10.6%),
and 31-36 months in 4 patients (5.5%). The estimated AF
detection rate at 36 months follow-up was 25.6%.
Conclusion: The AF detection rate at 36 months follow-up in a
real-world setting was almost similar (25.6%) to the detection rate
in CRYSTAL-AF (30%).
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business/billing department transitioned from encounter billing to
an interval billing strategy.
Results: Clinics pre-integration included: Clinic A: 95% IOM; 5%
RM, Clinic B: 60 IOM; 40% RM, Clinic C: 16% IOM; 84% RM. The
centralized clinic was 65.5% RM and 34.5% IOM at baseline. RM
was at 78% across the network at 6 months and at 87% at 12
months. At 12 months the attrition rate for the network was calculated
at 5.5%.

Compliance with completed billing intervals continues to trend
positively. With currently .80% available revenue being submitted
for reimbursement.

Conclusion: Transitioning a CIED clinic from an IOM to a RM
model is possible with acceptance from patients and
stakeholders and minimal attrition. It is important to have
appropriate stakeholder education, patient engagement, clear
business strategy and continued follow-up.

PO-693-05
PO-693-04
STRATEGIES FOR THE TRANSITION TO REMOTE BASED
DEVICE CLINICS CAN YIELD LOWER ATTRITION AND
FINANCIAL SUSTAINABILITY
Amy Kleinhans DNP, NP, FHRS, CEPS, CCDS;
Claudia L. Williams BSN, RN, CCDS; Thomas A. Mattioni MD,
FHRS and Rahul N. Doshi MD, FHRS
Background: Cardiovascular implantable electronic device
(CIEDs) management is a critical part of any electrophysiology
practice. Remote Monitoring (RM) of CIEDs have shown
improved mortality rates, decreased hospitalizations, lower costs
and improvement in clinical reaction time over In-office
Management (IOM). However, RM is still considered cost
prohibitive in many practices and resource demanding.
Objective: Identify strategies for successful transition from IOM
to dedicated RM clinic, specifically targeting stakeholder and
patient concerns. Goal of attrition less than 10-12%, (previously
documented annual attrition rates for similar situated clinics).
Additionally, transition of billing strategy to ensure financial
sustainability of a remote based clinic.
Methods: This is a retrospective evaluation of a recent merger of
3 independent CIED clinics into a centralized RM-based CIED
clinic. There were 4 key strategies addressed: a) Provider
education of current guidelines and outcomes data, b) Patient
engagement and education via 1:1 encounter, patient letters and
a RM agreement, c) Agnostic device monitoring software
reducing the workload given limited resources and d) The

REMOVAL OF A CHRONICALLY-IMPLANTED LEADLESS
VENTRICULAR PACEMAKER AFTER 9-YEARS USING A
HIGHLY TORQUE RETRIEVAL CATHETER A CASE REPORT
Petr Neuzil MD; Jan Petru MD; Milan Chovanec;
Chris Hubbard MBA; Jaroslav Simon; Paul Ryu; Michal Mracek;
Lucie Sediva MD; Stepan Kralovec MD and Vivek Y. Reddy MD
Background: Leadless cardiac pacemakers (LPs) are an effective
and safe alternative to transvenous pacemakers for singlechamber ventricular pacing. However, the feasibility of retrieving
and replacing chronically implanted LPs is not well understood.
Objective: We report a case of LP retrieval and replacement of a
9-year chronically implanted Nanostim LP.
Methods: N/A
Results: An 84 year old woman had a Nanostim LP (St Jude
Medical Inc) implanted in December 2012, with good pacing
parameters: threshold 0.5 V at 0.4 ms, impedance 500 Ohm, Rwave amplitude 7.5 mV. The parameters remained stable over
time until the most recent clinic visit (early November 2021), when
interrogation failed - indicating battery end-of-life. One month
later, she underwent LP retrieval. Fluoroscopy revealed
significant swinging movement of the LP docking button suggestive that success of retrieval was likely. After femoral
venous access, with fluoroscopy + ICE guidance, we used a triloop snare LP retrieval catheter (Abbott Inc) designed to be
engage the LP in a highly torque-responsive manner. After
confirming coaxial alignment between the snare and the docking
button, the snare was closed, and locked around the docking
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button on the proximal end of the LP. After closing the snare, the
retrieval catheter was docked with the LP. The protective sleeve
was then advanced over the LP to assist with the coaxial
alignment between the retrieval catheter docking cap and the LP.
Thereafter, the retrieval catheter was rotated counterclockwise to
allow the LP to unscrew from the myocardium. After less than 2
minutes, the tri-Loop retrieval catheter snared the docking cap,
and the soft protective sleeve was easily advanced over the LP.
After two full rotations, and in less then 2 minutes, the LP was
released from the RV wall. The explanted LP device had limited
adherent tissue ingrowth. During the same procedure, a new LP
(Aveir VR; Abbott Inc.) was implanted: acute threshold 1 V/0.4,
Impedance 630 ohm and R wave amplitude 9 mV.
Conclusion: This case report demonstrates the feasibility of
retrieval of even long-term chronically-implanted LPs after 9 years
duration. Successful retrieval seems to be related to the combination
of i) identifying swinging motion of the LP with fluoroscopy, plus ii) the
high torque-responsiveness of the retrieval catheter.

PO-693-06
LATE GADOLINIUM ENHANCEMENT IS A STRONG
PREDICTOR OF LIFE-THREATENING ARRHYTHMIAS IN
PATIENTS WITH NON-ISCHEMIC DILATED
CARDIOMYOPATHY UNDERGOING ICD IMPLANTATION
FOR PRIMARY PREVENTION OF SUDDEN CARDIAC
DEATH
Gonçalo Cunha; Pedro Lopes; Pedro Freitas; Bruno Rocha;
francisco albuquerque; Daniel Gomes; Mariana Paiva;
~o Abecasis;
Rita Amador; Sara Guerreiro; Joa
Daniel Jorge Nascimento Matos MD; Gustavo Rodrigues;
~o Carmo; Maria Carvalho; FRANCISCO Moscoso
Joa
COSTA MD; Pedro Miguel Galvao Barata Pereira; Pedro Carmo;
Diogo M. Cavaco MD; Francisco B. Morgado MD; Miguel Mendes;
António Ferreira and Pedro Adragao MD
Background: The usefulness of implantable cardioverter
defibrillators (ICD) for primary prevention of arrhythmic sudden
cardiac death (SCD) in patients with non-ischemic dilated
cardiomyopathy (DCM) has been questioned. Efforts to improve
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risk stratification have included scores such as the ‘MADIT-ICD
benefit score’, and the use of late gadolinium enhancement
(LGE) in cardiac magnetic resonance (CMR).
Objective: The purpose of this study was to evaluate the
potential usefulness of these two tools to assess the risk of lifethreatening arrhythmias in patients with DCM undergoing ICD
implantation for primary prevention of SCD.
Methods: We conducted a single-center retrospective study of
consecutive patients who underwent CMR before ICD implantation
for primary prevention of SCD. Patients with non-dilated
cardiomyopathies were excluded.The arrhythmic component of the
MADIT-ICD benefit score (VT/VF score) was calculated, and
considered high if  7, as recommended. The primary endpoint was
the occurrence of SCD or life-threatening arrhythmias (VF or VT
.200 bpm). Follow-up was performed by device interrogation in all
patients except those who suffered SCD.
Results: A total of 151 patients (93 ischemic, mean age 62613
years, 75% male) with mean left ventricular ejection fraction
(LVEF) of 2768% were included. LGE was present in all patients
with ischemic cardiomyopathy, and in 76% (n544) of patients
with DCM. During a median of 21 (8-38) months, 21 patients
(13.9%, 11 ischemic and 10 DCM) met the primary endpoint. The
event-free survival of DCM patients was similar to that of
ischemic patients (log rank p50.269) - Fig 1A. In patients with
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DCM, there were 7 arrhythmic events (26.9%) in those with
MADIT-ICD VT/VF scores 7, and 3 (9.4%) in those with scores
,7 (log rank p5 0.104) - Fig 1B. In the same population, there
were 10 arrhythmic events (23%) in patients with LGE, but no
events in patients without LGE (log rank p50.036) - Fig 1C. LVEF
was similar in patients with and without arrhythmic events
(2668% vs. 2767%, p50.717), and in those with and without
LGE (2667% vs. 2869%, p50.342).
Conclusion: The presence of LGE is a strong predictor of
life-threatening arrhythmias in patients in non-ischemic DCM
undergoing ICD implantation for primary prevention,
seemingly outperforming the clinical MADIT-ICD benefit
score.

PO-693-07
LEFT BUNDLE BRANCH PACING: TECHNICAL OUTCOME
WITH DIFFERENT DELIVERY SHEATHS
Francesco Zanon MD, FHRS; Lina Marcantoni MD;
marco centioni MD; enrico baracca and Gianni Pastore
Background: Left Bundle Branch Pacing (LBBP) ensures
physiologic ventricular activation. Growing experiences on
applicability are rising. Different tools available allow successful
implant in different cardiac anatomies.
Objective: To analyse implant success rate and acute electrical
parameters in LBBP guided by C315 fixed curve sheath or
Selectra3D sheath.
Methods: 151 patients (mean age 79.868.3 years; 51% males)
received LBBP. Pacing indication: AV block 50%, SND 12%, slow
AF12%, ablate&pace 9%; HF 14%, revision of previous lead 1%.
Coronary disease was present in 31%; hypertension in 93%,
diabetes in 30%, severe valvular disease in 5%, persistent AF in
31% pts. Average QRS duration was 136634 ms. Basal mean
EF 52612%. Different criteria for successful LBBP were
analyzed (table 1).
Results: The lead was successfully implanted in the left
bundle in 97.3% pts. In 60.5% pts guided by the C315
Medtronic fixed curve sheath while in 39.5% pts by the
Selectra3D (40-S, 55-M, 65-L) Biotronik sheaths. 93 (63%)
pts received 3830 fixed screw lead, 51 (35%) pts received
Solia S 60 stylet-driven lead and 3 (2%) patients received
Tendril 58 cm stylet-driven lead. All different criteria analysed
to define successful LBBP were comparable in the C315 and
Selectra 3D group (table 1). In 61% pts LBBP was the first
choice, in 39% LBBP was aimed after unsatisfactory HBP
(His threshold.2V or paced QRS.140 ms). The LBBP lead
was connected to the RV port in 67% DR and 18% SR PMs;
to the LV port in the 22 CRT devices. Mean fluoroscopy time
was 1066 min including implant of all leads, without
differences between implants. Electrical parameters were
highly favourable in all patients (mean threshold 0.7360.27V
and mean sensing 1165.8 mV) without differences between
the 2 sheaths. Pacing impedance was significantly lower in
the Selectra 3D group. Paced QRS duration was 114615 ms
(112614 vs 116616 ms; P 0.180). Implant failure were 4 (2
due to severe tricuspid regurgitation and 2 to severe dilated
atria).
Conclusion: LBBP is highly reliable in clinical practice. The
different sheath available lead to successfully perform the
implant in different cardiac anatomies. In our experience
there was no differences in technical acute outcome
between implant guided by C315 Medtronic sheath and
Selectra3D Biotronik sheath.

PO-693-08
RISK FACTORS FOR RECURRENT INFECTION OF NEW
CARDIAC DEVICE FOLLOWING EXPLANTATION OF PRIOR
INFECTED CARDIAC DEVICE
Mohamad Kalot MD; Rohan Pandey MD; Ronak Bahuva MD;
Waseem Farooq MD; Aalia Khan MD; Shilpi Gupta MD;
Hamza Aftab MD; Samana Mukhtar MD; David Kerling BS;
Morgan Smith BS; Alexander Kovacs BS; Ali Mir MBBS;
Ram Amuthan MBBS and Umesh Sharma MD, PhD
Background: Cardiac Implantable Electronic Devices (CIEDs)
have become important in the treatment and prevention of
various cardiac conditions. With their increased use, the rates of
infectious complications including recurrent infection, which is
associated with worse outcomes, have also increased.
Objective: To study the risk factors and effect of recurrent
infection of new device in patients with prior CIED infection and
explanted device.
Methods: We performed a retrospective regional cohort study of
all patients presenting with CIED infection to medical centers
across Western New York, USA from 2012 - 2020. Patients’
characteristics were collected, including demographics,
comorbid conditions, device characteristics, clinical presentation,
laboratory parameters, culture and sensitivity data.
Results: A total of 296 patients (74% male, age 69.2 6 13.7)
were hospitalized with CIED infections of which 286 (97%)
underwent CIED extraction. 20 (7%) patients of those who
underwent extraction developed recurrent infection of the new
CIED. Patients who developed recurrent infection were more
likely to have prosthetic valves (10% vs 7% p50.03), CRT device
(40% vs 29% p50.04), history of ventricular arrhythmias (35% vs
18% p50.03) positive pocket cultures (65% vs 56% p50.01) and
.3 prior device procedures (22% vs 1.6% p50.01).
Conclusion: Specific clinical and device characteristics are
associated with higher rate of recurrent infection. Identification of
such risk factors may help with efforts to mitigate future risk and
aid in the prompt management of recurrent infection.
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were Contact Force: 15g (13-18g); Impedance Drop: 15ohms
(10-23ohms); Depth: 0.8mm (0.7-1.2mm); Width: 6.9mm (5.29.6mm); and Area: 5.7mm2 (3.0-7.9mm2). Depth as a percentage
of LA thickness was 43.9% (32.9-60.4%).
Conclusion: Ablation from within the PA opposite the LA at 30W/
60s can successfully penetrate to the LA and lesions extend from
the EPI to mid-myocardial LA surface. High contact force should
be avoided during RFA.

PO-694-02
UTILITY AND LIMITATION OF A NOVEL MAPPING
ALGORITHM UTILIZING VECTORS AND GLOBAL PATTERN
OF PROPAGATION IN ATRIAL TACHYCARDIA

POSTER PO-694:
Posters: Catheter Ablation at Pod 6
Sunday, May 1, 2022
9:30 AM - 11:30 AM

PO-694-01
PRE-CLINICAL EVALUATION OF EPICARDIAL LEFT
ATRIAL RADIOFREQUENCY ABLATION LESIONS
DELIVERED FROM WITHIN THE PULMONARY ARTERY
Weihow Hsue DVM, DACVIM; Pasquale Santangeli MD, PhD;
David J. Callans MD, FHRS, CCDS; Fermin C. Garcia MD;
Sanjay Dixit MD, FHRS; Francis E. Marchlinski MD, FHRS;
Saman Nazarian MD, PhD, FHRS and Cory M. Tschabrunn PhD,
CEPS
Background: Radiofrequency ablation (RFA) of epicardial (EPI)
left atrial (LA) tissue from the endocardium may be limited by
interposing fat, and direct EPI LA mapping and RFA have multiple
challenges. Epicardial LA mapping from within the pulmonary
artery (PA) has recently been reported as an alternative
approach, but RFA safety and efficacy data are limited.
Objective: To assess RFA safety and LA lesion dimensions
when delivered from within the PA in a pre-clinical swine model.
Methods: In 11 swine, the LA and PA were mapped and 4-6
lesions per animal were delivered within the PA opposite the EPI
LA surface using the Thermocool ST-SF catheter (Figure).
Ablation settings were 30W/30s in Phase 1 (n53) and 30W/60s
in Phase 2 (n58). Gross pathologic assessment of PA tissue and
LA lesion dimensions were measured.
Results: A total of 51 RFA lesions were delivered. Steam pop
occurred in 1 lesion (2%) at 29s with a 35ohm impedance drop
and 31g contact force. This resulted in PA endovascular tissue
disruption. At 30W/30s, only 2/13 (15%) lesions resulted in a
distinct area of EPI LA tissue necrosis vs. 27/38 (71%) using
30W/60s. Medians and interquartile ranges of contact force,
impedance drop, and LA lesion dimensions in the 30W/60s group

Atsuhiko Yagishita MD; Mari Amino MD, PhD and
Koichiro Yoshioka MD, PhD
Background: A novel mapping algorithm utilizing vectors and
global pattern of propagation has been described to help
identifying the mechanism of atrial tachycardia (AT, CoherentÔ,
BiosenseWebster). However, the utility and limitation of coherent
mapping in comparison with ripple mapping remains uncertain.
Objective: In this study, we aimed to determine the diagnostic
accuracy of coherent mapping in comparison with ripple
mapping, which has been reported to be effective in guiding
ablation to terminate AT with the first lesion set.
Methods: This study included consecutive 73 ATs (40 reentrant
and 33 focal ATs) in 35 patients. Diagnosis with a coherent map
was confirmed in agreement with two electrophysiologists before
reviewing a ripple map during a procedure, which was examined
after ripple map-guided catheter ablation.
Results: Ripple map-guided ablation achieved AT termination in
64 of 73 ATs (88%) at a first ablation lesion set. Four of the
remaining 9 ATs terminated before a first RF application and were
non-inducible after the RF applications at target lesion sets
guided by the ripple maps, while 5 of the 9ATs terminated at
second lesion sets. None of the ATs were inducible after the RF
applications. Diagnoses with a coherent map were in agreement
with those with a ripple map in 40 of 73 ATs (55%): 26 of 40
reentrant ATs (65%) and 14 of 33 focal ATs (42%, P50.063). In
typical reentrant ATs including roof, perimitral, and cavotricuspid
isthmus dependent ATs, a coherent map achieved diagnostic
agreement in 21 of 27 ATs (78%).
Conclusion: Ripple map-guided AT ablation achieved high
termination rate with a first lesion set. A coherent map yielded
favorable diagnostic accuracy for typical reentrant ATs, though its
value was limited in other ATs, particularly those with focal
mechanism.

PO-694-03
LESION CHARACTERISTICS AND RHYTHM OUTCOME
AFTER THE HIGH-POWER SHORT-DURATION

Poster Session VI
RADIOFREQUENCY ABLATION IN PATIENTS WITH ATRIAL
FIBRILLATION: LGE-MRI ANALYSIS
Kunihiko Kiuchi MD, PhD, FHRS; Koji Fukuzawa MD, PhD;
Mitsuru Takami MD, PhD; Toshihiro Nakamura; Jun Sakai;
Atsusuke Yatomi; Kazutaka Nakasone; Yusuke Sonoda;
Kyoko Yamamoto; Hiroyuki Takahara; Yuya Suzuki; Kenichi Tani;
Hidehiro Iwai; Yusuke Nakanishi; Yu Izawa and Ken-ichi Hirata
Background: Animal studies reported that high-power shortduration (HPSD) radiofrequency applications made transmural
lesions that were often broader and shallower. This indicated that
the HPSD lesions were more continuous as compared to the
conventional low-power long-duration (LPLD) lesion.
Objective: The aim of this study is t to visualise the ablation
lesions by late-gadolinium enhancement magnetic resonance
imaging (LGE-MRI) and investigate the lesion characteristics
after pulmonary vein isolation with LPLD and HPSD strategies.
Methods: A total of 60 patients underwent pulmonary vein
isolation (PVI) were enrolled (30 in HPSD, 30 in LPLD). 50w
for 10 to 15s in HPSD group. Target LSI of 5.2 and target
inter lesion distance of 4-5mm in both groups. PVI lesions
were visualized by LGE-MRI one month after the PVI. Visual
gap number, length, and AF recurrence 6months after the
procedure were assessed.
Results: Patient characteristics other than AF type did not differ
(paroxysmal AF: 7 (23%) vs 0 (0%), p 5 0.01; left atrium
diameter: 37 +/- 5 vs 37 +/- 5mm, p 5 0.88; left ventricular
ejection fraction: 62 +/- 5 vs 63 +/- 5%, p 5 0.27). Visual gap
number and length were much lesser and shorter in HPSD group
(gap number: 0.9 +/- 2.1 vs 8.1+/- 5.2, p , 0.0001; gap length: 0.2
+/- 0.5 vs 2.7 +/- 1.9mm, p , 0.0001). First pass isolation rate was
higher in HPSD groups (25 (83%) vs 15 (50%), p 5 0.01). Midterm AF recurrence was likely less in HPSD group but not
significant (0 (0%) vs 3 (10%), p 5 0.24).
Conclusion: HPSD RF applications can create the more
continuous lesion and might improve the rhythm outcome.
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Methods: 41 patients (pts) (63610 y, sustained AF 1167 months
(m)) underwent a de-novo WPVI. A second WPVI was performed
in pts with recurrent AF in order to provide complete PV
disconnection. We defined "success" as pts who remained in SR
after one or two procedures, and “failure” otherwise. 10-sec ECG
signals devoid of QRST were recorded before the index ablation.
fWA was computed on leads V1 and V6b (placed on the pts’ back)
as the average difference between the upper and lower envelope
of atrial ECG signals (Panel A).
Results: Over a mean follow-up of 3369 m, 30 pts remained free
from AF (success group), while 11 pts had AF recurrence after 2
WPVIs (failure group). The success group displayed significantly
higher fWA values on leads V1 and V6b than that of the failure
group (p,0.05, Panel B). The area under the curve, sensitivity
and specificity of fWA of lead V1 . 0.045mV or V6b . 0.014mV
that predicted SR at follow-up were 0.77/65%/82% and 0.77/
74%/82%, respectively. The clinical characteristics (e.g. age,
body mass index, left atrial volume or duration in sustained AF)
were similar between subgroups (p . 0.05).
Conclusion: High amplitude of F-wave on surface ECG is
predictive of long-term success of WPVI in persistent AF.

PO-694-05
ACUTE EFFICACY AND SAFETY OF PULSED FIELD
ABLATION FOR ATRIAL FIBRILLATION: INITIAL GERMAN
MULTICENTER EXPERIENCE
Melanie Gunawardene; Marc D. Lemoine MD;
Thomas Deneke MD, PhD, FHRS; Reza Wakili PhD;
Daniel Steven PhD; Benjamin Schaeffer MD; Andreas Rillig MD;
Karin Nentwich; Johannes Siebermair; Karlo Filipovic; Gelu Simu;
Arian Sultan MD; Stephan Willems MD and Andreas Metzner

PO-694-04
AMPLITUDE OF FIBRILLATORY WAVE ON SURFACE ECG
PREDICTS LONG-TERM ABLATION OUTCOME IN
PERSISTENT ATRIAL FIBRILLATION
Adrian Luca PhD; Aruran Baskaralingam MD; Anna McCann; JeanMarc Vesin PhD; Patrizio Pascale MD; Claudia Herrera Siklody MD;
€ hne MD;
Claudia Herrera Siklody MD; Laurent Roten MD; Michael Ku
Florian Spies; Sven Knecht DSC, MASC; Christian Sticherling MD
and Etienne Pruvot MD
Background: Amplitude of fibrillatory wave (fWA) on surface
ECG is regarded as a predictor of ablation outcome for atrial
fibrillation (AF).
Objective: We sought to determine whether fWA could be
predictive of long-term maintenance of sinus rhythm (SR) after
wide circumferential isolation of pulmonary veins (WPVI) in
persistent AF (peAF).

Background: Pulsed field ablation (PFA) has recently been
introduced as a novel ablation technology for atrial fibrillation
(AF). However, multi-center data regarding acute procedural
efficacy and safety is sparse.
Objective: To investigate acute procedural success and safety in
patients undergoing PFA for the treatment of AF in a multicenter
registry.
Methods: Consecutive AF patients underwent PFA-based
catheter ablation (CA) using a multispline catheter, including first
and repeat ablation procedures. Procedural parameters, acute
success and in-hospital safety were assessed.
Results: A total of 154 patients undergoing PFA in 5 German
centers were included in the study. Patients suffered from
paroxysmal AF (n5 55; 36%), persistent AF (n593; 60%) and
consecutive atrial tachycardias (AT) due to previous CA (n56;
4%). Mean age was 68 6 12 years, median CHA2DS2-VASc
Score was 3 (Q1-Q3: 2-4).Of all procedures, 130 (84%) were
index ablation procedures with sole isolation of pulmonary veins
(PVI) and 24 (16%) were repeat procedures (including re-PVI and
ablation of consecutive AT). The median total procedure and left
atrial (LA) PFA times were 90 (Q1-Q3: 73-116) and 33 (Q1-Q3:
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24-53) minutes, respectively. Mean total fluoroscopy and LA PFA
fluoroscopy times were 20.2 6 8.7 and 12.1 6 5.5 minutes. Acute
PV reconnection following primary PVI and the initial set of PFAapplications was found in 20/130 (15%) patients, requiring
additional ablation. Finally, successful PVI was achieved in all
patients.Additional PFA lesion sets (including LA posterior wall
isolation, anterior ablation, mitral isthmus ablation) were applied
in 17/154 (11%) patients.Complications occurred in 6/154 (3.8%)
patients (3 groin site complications, 2 pericardial tamponades, 1
transient coronary spasm without sequela).
Conclusion: In this first real-world multicenter registry, PFA
applied in patients with atrial fibrillation demonstrates high acute
procedural success rates and a favorable safety profile.

PO-694-06
CONVOLUTIONAL NEURAL NETWORKS TO IDENTIFY
DRIVERS IN PERSISTENT ATRIAL FIBRILLATION
PATIENTS
~ oz MSci, PhD; Pablo Avila MD;
Gonzalo Ríos-Mun
Alejandro Carta-Bergaz MD; Nina Soto MD;
Esteban Gonzalez Torrecill MD, PhD; Felipe Atienza MD, FHRS;
ndez-Avile
 s MD, PhD and Angel Arenal Maiz MD
Francisco Ferna
Background: Identifying driving and initiating areas in persistent
atrial fibrillation (AF) might contribute to better understanding AF and
improve the ablation treatment. However, their correct identification
still requires visual inspection or heavy signal processing algorithms
that sometimes distort the electrograms (EGMs) information. In this
line, artificial intelligence has recently proven to be a powerful tool
that outperforms current detection methods.
Objective: To automatically detect AF rotational activity (RA)
drivers (rotors) with a convolutional neural network that employs
raw multi-electrode EGMs without signal pre-processing.
Methods: We trained 2 different CNN-based models, using 44,660
unipolar and bipolar EGMs respectively. EGMs were acquired with a
multi-electrode catheter from 49 persistent AF patients. RA was
annotated by an automated algorithm based on the local activation
times of unipolar EGMs acquired with a 20-pole catheter. This
annotation involved time-demanding signal pre-processing and
post-processing steps. The models implemented recurrent CNNbased layers with a sigmoid output layer for detecting RA or no-RA
presence. Data were split into 90%-10% training-test datasets, and
the performance was measured in terms of prediction accuracy,
precision, and recall values.
Results: The CNN model trained with bipolar EGMs exhibited
better accuracy than the unipolar EGMs for the test data (80.04 vs
68.40 respectively). Precision results were similar, 74.14 vs 77.91,
and bipolar recall was greater than the unipolar, 92.27 vs 51.36.
Conclusion: The CNN-based model allows RA driver
assessment in AF patients without computationally heavy and
time-consuming algorithms based on traditional signal preprocessing methods. Bipolar EGMs exhibited the best
performance even though the training features and labels came
from unipolar EGM data. The model could be used in real-time in
new catheter ablation strategies to identify atrial substrate driving
AF faster than other methods.
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PO-694-07
COMPARISON OF INTRACARDIAC ECHOCARDIOGRAPHY
VERSUS CONVENTIONAL 3-DIMENSIONAL
ELECTROANATOMIC MAPPING GUIDED TYPICAL
CAVOTRICUSPID ISTHMUS ATRIAL FLUTTER ABLATIONS:
INSIGHTS FROM THE ICE FLUTTER STUDY
Rishi Charate MD; Adnan Ahmed; Naga Venkata Krishna Chand
Pothineni MD; Jalaj Garg MD; Domenico G. Della Rocca MD;
Xiaodong Zhang MD, PhD, FHRS; Fengwei Zou MD;
Aung N. Lin MD; Luigi Di Biase MD, PhD, FHRS;
Rakesh Gopinathannair MA, MD, FHRS; Amin Al-Ahmad MD,
FHRS, CCDS; Andrea Natale MD, FHRS and
Dhanunjaya R. Lakkireddy MD, FHRS
Background: Cavotricuspid isthmus (CTI) radiofrequency
ablations (RFA) remain a common intervention for typical re-entrant
pathway atrial flutter (AFL). 3-D electroanatomic mapping has been
the cornerstone of CTI ablation, however further visualization with
intracardiac echocardiography (ICE) provides an additional
technique to ensure a more accurate and complete CTI full thickness
ablation.
Objective: To compare CTI ablation outcomes with
conventional 3D electroanatomic mapping without ICE
guidance to those with ICE Guidance and 3D electroanatomic
mapping.
Methods: Operators were asked to randomize their use of 3D
mapping alone versus 3D mapping + ICE guidance by alternating
between the two techniques each case. Operators then filled a
postprocedural worksheet detailing the ablation and CTI
characteristics.
Results: 81 patients (51 ICE + 3D mapping guided ablation, 30
3D mapping guided ablation only) had similar demographic
distributions between the two cohorts and consisted of 69.1%
males with a total mean age of 64.2 + 9.7 years. 5 patients
(16.7%) from the 3D Mapping cohort could not achieve
bidirectional block and required ICE guidance. ICE + 3D mapping
guided CTI ablation experienced statistically significance in lower
required durations of both CTI block and energy delivery, CTI
conduction times, max temperature, and overall length of CTI
lesion.
Conclusion: ICE + 3D mapping guided CTI ablation offers a
more effective ablation strategy with less required time and
energy application.

Poster Session VI
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PO-694-08

PO-695-01

DIFFERENCE IN CLOT KINETICS BETWEEN
UNINTERRUPTED AND MINIMALLY-INTERRUPTED ORAL
ANTICOAGULATION THERAPY WITH FACTOR XA
INHIBITORS

DETERMINANTS OF MORTALITY AFTER STEREOTACTIC
RADIO-ABLATION FOR VENTRICULAR TACHYCARDIA:
RESULTS FROM THE INTERNATIONAL MUSIC
CONSORTIUM

Carola Gianni; Domenico G. Della Rocca; Bryan C. MacDonald;
Angel Quintero Mayedo; Sanghamitra Mohanty; Amin Al-Ahmad;
Mohamed A. Bassiouny; J. David Burkhardt;
G. Joseph Gallinghouse; Rodney P. Horton; Patrick M. Hranitzky;
Javier E. Sanchez and Andrea Natale

Hubert Cochet MD, PhD; Philippe Maury MD;
John Whitaker BCH, BM, PhD; Christopher Woods MD, PhD,
FHRS; estelle gandjbakhch MD, PhD; Amir Schricker MD, MS,
FHRS; Jonathan KHALIFA; Michel Boursier MD;
Philippe Maingon; XAVIER WAINTRAUB MD; Jeremy Bredfeldt;
Mehdi Juhoor; Michelle Boeck MS, PhD; Raymond Mak;
William H. Sauer MD, FHRS, CCDS; Jackson J. Liang DO;
Maxime Sermesant MSci, PhD; Frederic Sacher MD, PhD;
Frank M. Bogun MD; Paul C. Zei MD, PhD, FHRS; Pierre Jais MD
and Usha B. Tedrow MD, MS, FHRS

Background: Uninterrupted OAC is the peri-procedural
antithrombotic strategy of choice in patients undergoing AF
ablation to minimize the incidence of peri-ablation
thromboembolic event. With NOACs, a minimally-interrupted
strategy (i.e., holding 1 dose) is often employed, but the effects on
the coagulation status of patients is unknown.
Objective: To compare clot kinetics in patients under
uninterrupted vs minimally-interrupted oral anticoagulation
strategy.
Methods: We compared the thromboelastographic (TEG)
profile of 91 consecutive patients who underwent EP
procedures on uninterrupted (n559) or minimally-interrupted
(n532) factor Xa inhibitors (FXaI). Among other parameters,
TEG allows to determine the speed of thrombin generation
(reaction time, R), a key step of the enzymatic phase of
thrombus formation (figure).
Results: See figure. Compared to those with uninterrupted FXaI,
patients on a minimally interrupted strategy had shorter R times
(6.460.9 min vs 7.161.5 min; mean D -0.7 min, 95% CI -0.1 to
-1.2 min). When considering patients on uninterrupted apixaban
(n528), the difference in time between apixaban morning dose
and blood testing predicted R times, each hour associated with a
decrease in R of approximately 0.2 minutes (b 5 -0.2; p50.0074).
Conclusion: The rate of thrombin generation is slower in
patients under uninterrupted FXaI compared to those following a
minimally-interrupted strategy. For those on uninterrupted
apixaban, the amount of time passed since the morning dose
affects clot kinetics, with possible implications for peri-procedural
thromboembolic events.

Background: Stereotactic body radiation therapy (SBRT) is
currently restrained to the most severe patients with drug- and
catheter ablation-refractory VT, often associated with advanced
heart failure.
Objective: To analyze the determinants of mortality after SBRT
for VT.
Methods: Across 7 international centers, patients with drug- and
catheter ablation-refractory VT underwent cardiac CT6MRI
imaging prior to SBRT. The inHEART technology was used to
create image-based 3D models of substrate, cardiac anatomy,
and organs at risk (coronaries, phrenic nerve, GI tract, AV node,
ICD leads). In MUSIC software (IHU Liryc-Inria), 3D models were
fused with prior EP maps, and SBRT targets were interactively
drawn in 3D by the referring EP cardiologist. Transmural target
volumes and organs at risk were fused with a 4D planning CTand
used to plan SBRT in Eclipse software (Varian). SBRT was
delivered with either Truebeam or Edge systems (Varian), at a
total dose of 25 Gy in a single session. The determinants of
adverse outcomes after SBRT were analyzed.
Results: 30 patients from 7 centers were included (age 70610,
90% men). Mean LVEF was 2669%. The VT etiology was
ischemic in 67%, and non-ischemic or mixed in 47%. Patients
had undergone a mean of 1.761.2 prior failed catheter ablation
procedures. SBRT was delivered on median planning treatment
volumes of 96[63-149] mL. Complications attributed to SBRT
were observed in 2/30 (7%), none of which were fatal (heart
failure and pneumonitis, both managed with steroids). Over a
median follow-up of 4[2-8] months, death or heart transplant
occurred in 11(37%) patients, attributed to VT recurrence in
4(13%), and heart failure in 7(23%). On univariate analysis,
patients experiencing death or transplant after SBRT were older
(7766 vs. 6669 years, P50.001) and showed lower LVEF (2266
vs. 29610%, P50.03). In contrast, mortality or transplant did not
relate to the underlying VT etiology (P50.30), the number of prior
catheter ablations (P50.20), the pre-SBRT VT burden (P50.20)
and the SBRT treatment volume (P50.18).
Conclusion: In patients with severe drug- and catheter ablationrefractory VT undergoing cardiac SBRT, mortality is most often
due to non-arrhythmic causes, and is more driven by age and LV
dysfunction than by the VT substrate, pre-SBRT arrhythmia
burden, and SBRT treatment volume.

PO-695-02
POSTER PO-695:
Posters: Catheter Ablation at Pod 7

BIOPHYSICAL CHARACTERIZATION OF ISCHEMIC
VENTRICULAR TACHYCARDIA SUBSTRATE USING
LOCAL IMPEDANCE MEASUREMENTS

Sunday, May 1, 2022
9:30 AM - 11:30 AM

Julia Aranyo Aranyo MD; Carolina Galvez-Monton DVM, PhD;
Albert Teis MD, PhD; Daina Martinez-Falguera BSc;
Carolina Curiel; Oriol Rodriguez-Leor; Edgar Fadeuilhe;
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Victor Bazan MD, PhD; Axel Sarrias MD; Roger Villuendas MD;
Antonio Bayes MD, PhD and Felipe Bisbal Van Bylen MD, PhD
Background: Comprehensive ventricular tachycardia (VT)
substrate characterization is key to improve VT ablation success.
Local impedance (LI) provides enhanced insight into tissue
characteristics.
Objective: To investigate the value of LI to characterize the
ischemic VT substrate and to identify critical VT components.
Methods: Left anterior descending artery MI was induced in 22
Landrace Large X White pigs by coil deployment. At 1-month
post-MI, a left ventricular endo-epicardial high-density mapping
and an endocardial point-by-point 3D LI mapping (LI3D) were
performed. LI3D was c created using IntellaNav MIFI OITM
ablation catheter. Standard peak-to-peak bipolar voltage
thresholds were used (0.5 and 1.5mV) to define core, border
zone and healthy tissue. LI thresholds were set using baseline
blood-pool (BP) LI value (BP-1 and BP+10) to define low (dense
scar), intermediate and high (healthy) tissue resistance.
Results: Low LI (BP-1) was detected in low voltage areas in
100% of cases. Intermediate LI (BP-1,BP+10) was found in both
core and border zone areas. Mapping of the full VT cycle length and
identification of the VT isthmus was possible in 8 animals. Mean LI
were 76.464.2 and 79.964.5 for BP and VT isthmus, respectively.
The critical VT components were located in areas of low voltage
(,0.5mV) but in areas of intermediate LI in 100% of cases. Low LI
regions did not actively participate in the VT circuit (0%) but rather
acted as unexcitable tissue protecting the critical diastolic pathway
in most cases (88%). In 75% of the cases, VT isthmus was located
matching with a LI corridor (figure), although the presence of LI
corridor was not statistically associate with VT inducibility
(presence of LI corridor 33.3% in the non-inducible group vs. 62.3%
% in the inducible group; p50.348). Zones of significant LI gradient
(.3 Ohms within 1 cm radius) were found in 63% of VT isthmuses.
Low LI values predicted epicardial low voltage in 81% cases.
Conclusion: LI mapping in sinus rhythm outperformed voltage
mapping in identifying VT isthmuses. Intermediate LI sites might
represent a new target for ablation in substrate-based procedures
in stable rhythm. LI may be used as a surrogate of scar
transmurality.
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field ablation (PFA) may facilitate CTI ablation due to its speed,
reduced contact-dependence, and preferential myocardial injury.
Objective: To evaluate a novel, focal PFA catheter for bidirectional block (BDB) across the CTI.
Methods: As part of a clinical trial of persistent AF ablation
(PersAFOne 2, NCT05152966) after PVI and posterior wall
isolation (PWI) using a 12F, commercially available pentaspline
multielectrode catheter (Farawave, Farapulse, CA), CTI ablation
was performed using an 8F deflectable focal catheter (Farapoint,
Farapulse). Both catheters were positioned using a 13F steerable
sheath (Faradrive, Farapulse). PFA was performed at 2000V.
BDB was confirmed using a conventional multielectrode
diagnostic catheter. Fluoroscopy, ICE (A), and electroanatomical
mapping (B) were used in all cases to monitor catheter and PFA
application location. Protocol-mandated invasive remapping was
planned at 45-75 days post ablation.
Results: At a single center, 5 operators performed PFA in 20 pts
(age 6269 yrs, M/F 5 15/5). PFA applications were delivered to
8.964.1 sites/pt (17.667.9 apps/pt) on the CTI ,with an elapsed
duration from first to last lesion of 8.864.8 min for BDB. BDB was
achieved in all 20 pts (100%) with the focal PFA catheter.
Additionally, acute PVI and PWI was successful in all 20 pts
(100%). PVI was achieved in an elapsed duration of 12.76 4.5
min. PWI was achieved with PFA applications in an elapsed
duration of 7.16 4.1 min. Skin-to-skin procedure time was 95626
min, including 30615 min of mapping time. There were no
adverse device effects and no primary safety events at 42629.3
days of follow up. Among 6 pts undergoing remapping, 6 (100%)
demonstrated durable CTI BDB.
Conclusion: A novel focal PFA catheter can successfully
achieve BDB across the CTI. Potential advantages include easeof-use, reduced contact dependency, speed of delivery, and
myocardial tissue preferentiality.

PO-695-03
A NOVEL FOCAL PULSED FIELD ABLATION CATHETER
FOR CAVO-TRICUSPID ISTHMUS ABLATION: FIRST-INHUMAN EXPERIENCE
Petr Neuzil MD; Jan Petru MD; Jan Skoda;
Moritoshi Funasako MD, PhD; Stepan Kralovec MD;
Lucas Suchomel; Blake Morrow MS; Christopher Schneider;
BENG MS and Vivek Y. Reddy MD
Background: The cavotricuspid isthmus (CTI) is a common
adjunct target for ablation during pulmonary vein isolation (PVI)
procedures. Current modalities for CTI ablation require adjacent
spacing of thermal lesions, are contact dependent, and rarely,
can injure the right coronary artery. Further, the CTI can have a
complex topography that challenges catheter positioning. Pulsed

PO-695-04
CORRELATION OF LOCAL IMPEDANCE, GLOBAL
IMPEDANCE AND CONTACT FORCE WITH RESULTING
LESION SIZE IN RF-ABLATION
Fabian Bahlke MD; Hannah Krafft MD; Leonie Foerschner MD;
Marc Kottmaier MD; Marta Telishevska MD; MirunaAndreea Popa MD; Carsten Lennerz MD, MSci;
Sarah Lengauer MD; Katharina Koch-Buettner MD;
Tilko Reents MD; Gabriele Hessling MD; Isabel Deisenhofer MD,
FHRS and Felix Bourier MD

Poster Session VI
Background: During clinical application of RF-energy, several
parameters are constantly observed, e.g. RF time, power, global
impedance and temperature. The new parameter “local impedance”
is gaining importance and might be a possible real-time marker for
predicting long-lasting RF-lesions and increasing safety.
Objective: The aim of this study was to investigate the
correlation between local and global impedance as well as RF
power and contact force.
Methods: RF-lesions were created using an ex vivo model with
porcine cardiac preparations. These were put in a saline-filled
container with a dispersive electrode. Global impedance was
held at 120 Ohm by adjusting saline and water. Additionally, a
heated thermostat and a circulation pump were installed to
imitate blood flow. RF-lesions were produced with different
settings of energy and contact force (20, 30, 40 and 50 watts;
contact force of 0-5g, 10-15g and 20-25g). While creating the
lesions, global and local impedance, temperature, energy and RF
time were documented, as well as the current lesion width and
depth. Local and global impedance drops were calculated as the
difference between baseline impedance and current impedance.
Results: - In total, 1223 measurements were made during
application of RF-energy. 6 steam pops occurred. Contact force,
local and global impedance changes showed highly significant
correlations with lesion depth and diameter. Amongst analyzed
values, local impedance drop showed highest correlation with
lesion depth and diameter (p-value ,0,001 each). Visualized in
Figure 1 and 2, global and local impedance correlate with lesion
diameter and depth.

Figure 1. Correlation of lesion size and local impedance drop.
Light blue 5 Depth. Darker Blue 5 diameter.
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correlations with RF lesion size than contact force and global
impedance. Further investigation is necessary to find a cut off for
a safe but long-lasting RF-lesion.

PO-695-05
IMPORTANCE OF RIGHT VENTRICULAR MAPPING AND
ABLATION FOR VT IN POST INFARCTION PATIENTS
Michael Ghannam MD; Jackson J. Liang DO;
Rakesh Latchamsetty MD, FHRS; Thomas C. Crawford MD,
FHRS; Krit Jongnarangsin MD; Fred Morady MD and
Frank M. Bogun MD
Background: Postmyocardial infarction ventricular tachycardias
(PMI-VT) are commonly ablated by targeting left ventricular (LV)
structures. The characteristics of patients with PMI-VT who
require right ventricle ablation is unknown.
Objective: To examine the characteristics and outcomes of
patients undergoing PMI-VT ablation who have target sites in the
RV, and to compare patient and VT characteristics between
patients with free wall vs septal RV target sites.
Methods: Consecutive patients undergoing ablation for PMI-VT
with target sites located within the RV were included. Patients
were stratified based on the presence of free-wall vs septal RV
target sites. RV dysfunction was defined as moderate or severe
RV dysfunction or dilation on echocardiography. VT morphology
was stratified by left vs right bundle branch block morphology
(LBBB, RBBB), and superior versus inferior axis (SA, IA). Logistic
regression and survival analysis were used to compare patients
with free wall vs septal target sites.
Results: Out of 277 consecutive patient undergoing PMI VT
ablation, 32 patients (12%) had RV target sites (age 69.569.2,
male sex 30 (94%), LV ejection fraction (EF) 29.2617.4%, followup: 3.163.1 years). Seventeen patients had only septal and 15
patients had only free wall VTs. Sixty-five RV VTs (2.061.4 per
patient, cycle length 337688ms, 57 LBB, 36 SA) were induced. RV
VTs were clinical VTs in 14/32(44%) of patients. Septal (n529) vs
free wall VTs(n536) had similar VT morphology (P.0.5 for RBBB
vs LBBB, and SA vs IA). Patients with RV free wall VTs more often
had RV dysfunction (OR 6.7[1.15-53.6], p50.04), but also had a
higher EF (OR 1.07[1.01-1.17]/%, P50.04) compared to patients
with RV septal VTs. Patients with only RV septal target sites had
worse survival free of VT, transplant, or left ventricular assist device
placement after ablation compared to patients with free wall VT
sites (HR 0.2[0.04-0.96], P50.04).
Conclusion: The arrhythmogenic substrate in PMI patients often
involves the RV including the septum and free wall. The presence
of RV dysfunction and greater LV EFs were associated with the
presence of RV free wall target sites. Patients with only RV septal
target sites had worse post ablation outcome.

PO-695-06
EPICARDIAL ABLATION OF LEFT ATRIAL FLUTTER:
UTILITY OF THE CATHETER APPROACH VIA THE SINUS
TRANSVERSUS
David M. Luria MD; Bernard Belhassen MD; Ayelet Shauer MD;
Yitschak Biton MD; Mohammad Mowaswes and Yair Elitzur MD

Figure 2. Correlation of lesion size and global impedance drop.
Light blue 5 Depth. Darker Blue 5 diameter.
Conclusion: Local impedance was found to be a suitable realtime marker for lesion size, showing significantly higher

Background: Usefulness of epicardial ablation of atrial
tachyarrhythmias has recently become appreciated. Potential
advantages of epicardial approach include effective ablation of
thick and multilayer areas of atrial wall, direct ablation of the
ligament of Marshall and epicardial ganglia. The sinus
transversus covers anterior wall and roof of the left atrium and, as
such, may serve as convenient access to these areas.
Objective: We sought to evaluate the efficacy and safety of
catheter-based epicardial access for ablating atrial
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tachyarrhythmias resistant to endocardial ablations attempts.
Sinus transversus mapping was utilized for this purpose.
Methods: Eleven patients underwent combined endocardial and
epicardial left atrial flutter mapping and ablation. Patients had
atrial fibrillation (AF) for 2-18 years, recurrent cardioversions
(mean 2.4) and have failed multiple drugs, including amiodarone
in 72% of cases. The patients underwent 1-4 (mean 2.7)
ablations before index procedure: 10 underwent previous AF
ablation, 2 focal atrial tachycardia ablations and 6 had an ablation
attempt for peri-mitral flutter as well.
Results: The Sinus transversus was successfully catheterized
and mapped in all patients, using a 3D mapping system.
Activation mapping was performed during target arrhythmia in 10/
11 patients. Endocardial mapping revealed: (1) focal arrhythmia
in 2 patients, (2) peri-mitral flutter in 6 and (3) roof-dependent
flutter in 2. All these arrhythmias were successfully ablated
pericardially from the sinus transversus with arrhythmia
termination during radiofrequency application. No atrial
tachyarrhythmias could be re-induced with an aggressive
stimulation protocol. During follow-up of 6-24 (mean 12) months,
all patients but one remained free from recurrent arrhythmias
after 3 months of blanking period (91%), the majority (64 %)
without antiarrhythmic drugs. Two patients (18%) had major
pericardial bleeding during the procedure, related to inadvertent
right ventricular puncture in one case and LIMA tear by Tuohy
needle in another case.
Conclusion: Left atrial flutter resistant to endocardial ablation
may involve epicardial layers. Such arrhythmias may be
successfully ablated from the sinus transversus. the risk of
pericardial bleeding needs to be taken into considerations.
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catheter using the term “Orion” in the “brand name” section. The
adverse events were adjudicated to various categories based on
the review of the event description for each medical device report
(MDR).
Results: A total of 167 events were reported in 145 MDRs during
the study period. 34.7% events (n558) were catheter related, of
which 41.4% (n524) were due to damaged catheter [spline/
basket issue being most common (58.3%, n514)], 24.1%
difficulty catheter manipulation (failure to retract 35.7%, n55),
19% (n511) occluded flush port and 15.5% (n59) were due to
system issues. As such this resulted in 65.5% (n5109) adverse
events, of which 45.9% (n550) were pericardial effusion, 16.5%
(n518) cerebrovascular accident, 4.6% (n55) coronary air
embolism, 0.9% (n51) tricuspid regurgitation and 0.9% (n51)
persistent AV block.
Conclusion: Several adverse events have been reported using
the Orion mapping catheter that should not be overlooked.
Acknowledgment and precaution of these adverse events are
essential for improving patient safety and management.

PO-695-08
PULMONARY VEIN ISOLATION (PVI) AND POSTERIOR
WALL ISOLATION (PWI) FOR ATRIAL FIBRILLATION USING
POINT-BY-POINT PULSED ELECTRIC FIELDS: SPACE AF
ACUTE RESULTS
Atul Verma MD, FHRS; Paula Sanchez Somonte MD;
Natchayathipk Kittichamroen MD and Yaariv Khaykin MD, FHRS

PO-695-07
ADVERSE EVENTS ASSOCIATED WITH ORION BASKET
ARRAY MAPPING CATHETER - MAUDE DATABASE
ANALYSIS
Kuldeep Bharat Shah MD; Jakrin Kewcharoen MD;
Mohit K. Turagam MD; Rahul Bhardwaj MD;
Tahmeed Contractor MD; Ravi Mandapati MD, FHRS, CCDS,
CEPS-P; Dhanunjaya R. Lakkireddy MD, FHRS and
Jalaj Garg MD
Background: The Orion catheter is an 8.5-French bidirectional
deflectable catheter with a mini-basket electrode array containing
eight splines, with each spline having eight small electrodes. The
basket can be deployed into a spherical configuration through the
mechanical flexion of the splines to varying diameters.
Objective: We aimed to evaluate and report adverse events and
challenges associated with the Orion mapping catheter.
Methods: The Manufacturer and User Facility Device
Experience (MAUDE) database was searched for reports
received between October 1, 2019, to October 31, 2021, to
capture all adverse events associated with Orion mapping

Background: Pulsed electrical field (PEF) has been used for
pulmonary vein isolation (PVI). The CENTAURI System enables
PEF ablation via standard contact force ablation catheters. The
point-by-point clinical workflow may enable treatment beyond
PVI, including posterior wall isolation (PWI).
Objective: SPACE AF study is evaluating feasibility and safety of
PVI with PWI using PEF in patients with high burden paroxysmal
and persistent AF.
Methods: CENTUARI PEF System (Galaxy Medical) and a focal
contact force sensing catheter (ThermoCool ST, Biosense
Webster) were used for PEF ablation for wide antral PVI with
PWI. Operators chose one of three doses (19A, 22A, 25A) with
contact force of .5g. Primary efficacy outcome was entrance/exit
block of all pulmonary veins (PVs) after a 20-minute wait.
Composite safety endpoint comprised of pre-specified adverse
events including microbubble formation on intracardiac echo
(ICE), ST-segment changes, phrenic nerve palsy, esophageal
temperature rises, NIH stroke scale (NIHSS) changes, PV
stenosis, and silent cerebral lesions after PEF ablation. CT of the
PVs will be done at 3 months. Cranial MRI was done at 24 hours
in a subset of patients. Secondary endpoint includes recurrence
of AF post-ablation at 6 and 12 months with serial Holter
monitoring. SPACE AF will report on 30 patients.
Results: Thus far, 12 patients (58% Male, age 55.8610.5 years)
have been treated. Acute PVI and PWI was achieved in all 12
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patients (100%). An average of 113.8612.1 applications were
delivered per patient. Energy settings were 32% at 22A and 68%
at 25A. There were no ST-segment changes, microbubble
formations, phrenic nerve injuries, or esophageal temperature
rises during PEF ablation. There were no changes to NIHSS prevs. post-procedure. Three (3) patients have participated in the
cranial MRI sub-study, and all had negative DWI and FLAIR postprocedure. No patients experienced procedure- or device-related
AEs at 30 days. PV anatomy will be assessed at 90 days. Longterm AF recurrence outcomes will be assessed at 6-month and
12-month follow-up via 48-hour Holter.
Conclusion: Cardiac ablation using PEF delivered through
standard focal catheters is safe and acutely successful when
performing PWI after PVI. Further results on additional patients
and AF recurrence will be presented.
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PO-696-01
3D NAVIGATED DELIVERY OF PULSE FIELD ABLATION
Paul Kessman MSEE; Jerome Edwards BS, MBA;
Moritoshi Funasako MD, PhD; Jan Petru MD; Petr Neuzil MD and
Vivek Y. Reddy MD
Background: Pulsed Field Ablation (PFA) is an up and coming
and exciting new modality for ablating cardiac arrhythmias. The
benefits of PFA include the lack of collateral damage to critical
structures such as the esophagus. There are several PFA
systems currently being developed. One in particular has
obtained CE Mark, the Farapulse System (Boston Scientific,
Boston, MA, USA). PFA delivery with this system today is
predominantly being navigated by fluoroscopy (X-Ray) and
intracardiac echo (ICE).
Dosing protocols of PFA systems often involve positioning the
catheter within the pulmonary veins in different configurations
(basket, flower, etc.) and delivering pulse trains, clocking the
catheter and delivering additional pulse trains.
It would be useful to visualize the PFA catheter utilizing a 3D
Mapping & Navigation system during procedures to understand
the orientation of the catheter within anatomy to properly
administer dosing protocols associated with PFA and potentially
reduce use of ionizing radiation.
Objective: Utilize a new hybrid electromagnetic and impedance
based 3D Mapping & Navigation system (CardioNXT iMap
System, Boulder, CO, USA) to navigate the Farapulse catheter to
create a Left Atrial geometry and navigate the catheter during
delivery and dosing of PFA.
Methods: These cases were performed as part of a pilot study
(DYNALINK) to evaluate the iMap System for safety in an effort to
obtain CE Mark. Feasibility of PFA navigation was evaluated as a
secondary objective in the study.
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Results: The iMap System was used to navigate the Farapulse
catheter in 10 patients. The iMap System was able to track and
visualize the catheter in various configurations including basket
and flower configurations (see Figure 1A and 1B). The iMap
System was able to navigate the catheter to create a Left Atrial
geometry suitable to visualize catheter orientation within the
pulmonary veins. No additional mapping or ablation catheters
were required. The iMap System was able to navigate the
catheter during PFA delivery without lag or latency (see Figure 2A
and 2B).
Conclusion: The future of PFA delivery will likely be a
combination with 3D Mapping & Navigation in order to
facilitate dosing protocols and reduce the use of ionizing
radiation.
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PO-696-02
THE LEFT ATRIAL APPENDAGE AS A VANTAGE POINT TO
MAP AND ABLATE LEFT VENTRICULAR SUMMIT
ARRHYTHMIAS: A MULTICENTER EXPERIENCE
Pasquale Santangeli MD, PhD; Fa-Po Chung MD, PhD;
Daniel Benhayon Lanes MD; Luigi Di Biase MD, PhD, FHRS;
J. David Burkhardt MD, FHRS; Andrea Natale MD, FHRS and
Francis E. Marchlinski MD, FHRS
Background: The left ventricular summit (LVS) is the most
superior portion of the epicardial LV outflow tract and a frequent
site of origin of ventricular arrhythmias (VAs). The left atrial
appendage (LAA) anatomically overlays the LVS and can serve
as a vantage point to map and ablate LVS-VAs.
Objective: To document the outcomes of mapping and ablation
of LVS-VAs from the LAA.
Methods: We reviewed cases of LAA mapping and/or ablation
for LVS-VAs from 4 Centers. Mapping of the LAA was considered
in case of suboptimal activation mapping results from multiple
LVS vantage points including the right and left ventricular outflow
tracts, the coronary cusps, and the great cardiac vein/anterior
interventricular vein.
Results: A total of 8 patients underwent LAA mapping for LVS-VAs
(5 with PVCs and 3 with VT, Figure). Activation mapping consistently
demonstrated far-field LVS ventricular electrograms (EGMs) with
dissociated near-field atrial EGMs. The LAA was the earliest site of
LVS-VA activation in all cases. Catheter ablation from the LAA was
attempted in 5 (63%) cases: 1 (13%) with only transient suppression
and 4 (50%) with durable VA suppression. In the remaining 3 (38%)
cases, no ablation was attempted due to proximity to the major
coronary arteries (2, 25%) or left phrenic nerve capture at the earliest
site (1, 13%). All 4 patients with acute VA suppression remained free
from recurrent VAs at 1466 months follow-up.
Conclusion: The LAA can be used as a vantage point to map
LVS-VAs. Catheter ablation of LVS-VAs from the LAA is possible
but frequently limited by proximity to the major coronary vessels
or left phrenic nerve.
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whether atrial fibrosis and ablation-induced scar are both
associated with AF burden.
Objective: We aim to evaluate the association between ablationinduced scar and AF burden.
Methods: Atrial fibrillation patients who underwent a baseline
and a 3-month post-ablation cardiac late gadolinium
enhancement magnetic resonance imaging (LGE-MRI) were
included. Baseline fibrosis, residual fibrosis after ablation, scar
after ablation, and diseased tissue (scar and residual fibrosis)
were obtained by registering and subtracting post-ablation scar
image on the pre-ablation LGE-MRI. Atrial fibrillation burden (%)
was defined as the ratio of time spent in AF over total monitoring
time. Atrial fibrillation burden (%) was monitored up to one-month
after ablation using a Preventice BodyGardian Mini patch given to
the patient. Linear correlation was performed between MRI
structural data and AF burden.
Results: Thirty-five patients were included in the study (37%
female, average age566 years). Average AF burden in the month
following ablation was 10%. Baseline fibrosis (r50.45, p50.01),
residual fibrosis (r50.36, p50.03) and diseased tissue (r534,
p50.046) were correlated with AF burden. However, ablationinduced scarring was not correlated with AF burden (r50.04,
p50.84). Correlations of baseline fibrosis, total diseased tissue,
residual fibrosis and ablation-induced scarring with AF burden are
represented in the figure.
Conclusion: Unlike baseline and residual atrial fibrosis, ablationinduced scar does not affect AF burden after ablation. Future
studies should evaluate tissue characteristics and the differences
between ablation-induced scar and fibrosis.

PO-696-04
COMPLEX IMPEDANCE ASSESSMENT OF PULMONARY
VENOUS OCCLUSION DURING CRYOBALLOON ABLATION
Jason T. Jacobson MD, FHRS; Jianping Chevalier MSBME;
Ethan Gregory Hoch MD; Rhadames A. Rojas MD;
Daniel Frenkel MD, FHRS and Sei Iwai MD, FHRS

PO-696-03
INDEX ATRIAL MYOPATHY CORRELATES WITH ATRIAL
FIBRILLATION BURDEN POST ABLATION INDEPENDENT
FROM ABLATION-INDUCED SCAR
Mario Mekhael MD; Abdel Hadi El Hajjar MD; Charbel Noujaim MD,
MS; Yichi Zhang BS; Chao Huang PhD; Tarek ayoub MD;
Dan L. LI MD and Nassir F. Marrouche MD, FHRS
Background: Catheter ablation for atrial fibrillation (AF) induces
acute inflammation and scar formation in the atrium. It is unknown

Background: Traditional assessment of pulmonary vein occlusion
(PVO) during cryoballoon ablation (CBA) has included contrast
injection, pressure waveform (PW) assessment and color doppler
flow (CDF) on intracardiac echocardiography. A novel mapping
system [Kodex (K), EPD Solutions, Philips] offers a unique tool to
assess PVO based on differences in complex impedance with either
a comparison with a free-floating CB baseline (BL), or with
assessment of temporal impedance change after injection of noncontrast fluid [normal saline or 5% dextrose in water (D5W)].
Objective: Compare K BL and D5W techniques with PW and CDF.
Methods: 20 patients (83 PVs) underwent CBA guided by K.
Traditional occlusion assessment (TOA) was the primary means and
was assessed by atrialization of PW and/or lack of CDF during
balloon occlusion. PVO was also assessed with BL or D5W. While
an attempt was made to achieve PVO by all measures, decision to
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ablate was primarily based on at least one TOA consistent with PVO.
All CBA (100) were included for analysis as either successful or not
based on entrance/exit block confirmed at final assessment. Acute
isolation followed by reconnection was considered unsuccessful
CBA. Sensitivity (Sn) and specificity (Sp) of TOA and K for predicting
success were calculated, as was overall accuracy (Chi squared) of,
and agreement between, the 2 techniques.
Results: K and TOA were in agreement for 86/100 CBA. K never
showed PVO when TOA did not, but the converse was seen.
Accuracy was K: 85%, TOA: 78% (p50.23). BL and TOA were in
agreement from 32/33 CBA, while D5W and TOA were so in 43/
67 CBA. The table shows Sn and Sp for TOA and K, as well as
separate analysis for BL and D5W. Sn was similar for TOA and
BL, while the highest Sp was for D5W 24 D5W CBA showed
acute disagreement (K no PVO, TOA PVO). 11 were acutely
successful and 13 were not. 4 of the successful lesions acutely
reconnected and 1 of the unsuccessful CBA proved to be
successful after CBA of the adjacent PV.
Conclusion: K showed a high level of agreement with TOA and a
similar accuracy. While less sensitive than TOA, K (primarily D5W)
showed a much greater Sp and was more predictive of acute PV
isolation failure and reconnection after acute isolation. These data
suggest that demonstration of PVO by K may obviate the need to
confirm using TOA, and may streamline the procedure.
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procedure associated symptomatic DVT or PE. Patients managed
with systemic AC were less likely to develop DVTor PE than patients
not taking systemic AC (4/603 [0.7%] vs. 12/746 [1.6%], p 5 0.015).
Among all patients who developed VTE, only 2 patients received a
heparin bolus during the procedure and 9 had unilateral venous
access with . 2 sheaths (Table). Within the cohort of patients who
developed VTE complications, both patients in whom a high density
mapping catheter was used had symptomatic pulmonary emboli.
Conclusion: There is significant risk of symptomatic VTE
complications after right sided ablation procedures, especially in
patients who are not treated with systemic anticoagulation in the
periprocedural period. The risk is likely greater in patients with .
2 unilateral venous access sheaths and patients in whom high
density mapping catheters are used.

PO-696-05
RISK OF VENOUS THROMBOSIS AND
THROMBOEMBOLISM IN PATIENTS UNDERGOING RIGHT
SIDED ABLATION PROCEDURES WITH OR WITHOUT
SYSTEMIC ANTICOAGULATION
Francis Zirille MD, MBA; Christopher Barrett; Wendy S. Tzou MD,
FHRS; Matthew M. Zipse MD; Alexis Z. Tumolo MD;
Michael A. Rosenberg MD; Paul D. Varosy MD, FHRS;
Amneet Sandhu MD; Jason West; James Arthur Mann MD;
Syed Rafay Ali Sabzwari MBBS, MD; Lukasz Cerbin MD and
Lohit Garg MBBS, MD
Background: Patients undergoing right sided cardiac ablation are
frequently not managed with post procedure systemic
anticoagulation (AC), but are at risk for venous thromboembolic
(VTE) complications. The incidence of these events and clinical
characteristics of patients in whom VTE complications occur are not
well described.
Objective: We aim to assess the incidence and risk factors for
venous thrombosis and thromboembolism in patients undergoing
right sided cardiac ablation procedures who are managed with
and without systemic AC in the periprocedural period.
Methods: Patients undergoing right atrial ablation procedures
between 2015-2020 were reviewed, and those with procedureassociated symptomatic deep vein thrombosis (DVT) or
pulmonary embolism (PE) were identified. Chi square test was
used to compare the incidence of events between patients
managed with and without systemic AC. We also described
procedural characteristics of patients in whom VTE
complications occurred.
Results: During the study period 1349 patients underwent right
sided ablation procedures, and 16 (1.19%) were identified with

PO-696-06
REAL-WORLD EXPERIENCE WITH A NOVEL 3D
INTRACARDIAC ECHOCARDIOGRAPHY CATHETER
Domenico G. Della Rocca MD; Carola Gianni;
Michele Magnocavallo; Sanghamitra Mohanty MBBS, MD, MS,
FHRS; Mohamed A. Bassiouny MBChB, MD;
G. Joseph Gallinghouse MD, FHRS; J. David Burkhardt MD,
FHRS; Amin Al-Ahmad MD, FHRS, CCDS;
Rodney P. Horton MD, FHRS; Luigi Di Biase MD, PhD, FHRS and
Andrea Natale MD, FHRS
Background: Intracardiac echocardiography (ICE) is a valuable
imaging modality which allows real-time visualization of cardiac
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anatomy for procedural guidance. The NUVISIONÔ 4D ICE
catheter (Biosense Webster Inc, Irvine, CA) is a novel 10-Fr catheter
with fully sampled matrix phased-array transducer capable of realtime 3D imaging. A unique feature of the catheter is the presence of a
dedicated knob, which allows independent 360 rotation of the tip.
Objective: To describe the performance of the NUVISIONTM
catheter during different electrophysiology procedures.
Methods: We included 50 consecutive patients scheduled for
electrophysiology procedures between September and November
2021. The primary endpoint was a composite of safety (devicerelated complications) and efficacy (acute procedural success). A 5point Likert scale was used to rate the experience with transseptal
(TS) access, catheter maneuverability, image quality.
Results: Among 50 patients (mean age 70611, 22% female), 38
(76%) underwent left atrial appendage (LAA) occlusion, 6 (12%) AF
ablation, 3 (6%) VT/PVC ablation, and 3 (4%) LAA leak closure with
either coils (n51; 2%) or radiofrequency applications (n52; 4%).
The ICE catheter was advanced through an 11-Fr sheath into the left
femoral vein; no access-related complications occurred. TS access
was performed in 47 patients (single access: 14 pts; double access:
33 pts). Mean time for each TS access was 3.460.7 min; ICE
catheter performance during TS was rated as “very good” in 87.2%
of cases. Maneuverability was rated as “very good” in 84% of cases;
of note, the percentage of “very good” ratings rose from 72% to 96%
between the first and the last 25 cases, as a result of the better
familiarity and increasing satisfaction of the operators with the
rotation knob. The catheter was advanced into the left atrium in 38
LAA procedures. A multiplanar view (Figure 1) was the imaging
modality of choice (81.6%) for LAA sizing and during device
deployment. A single device was attempted in all patients; 4 patients
required device recapture and repositioning. Image quality was rated
as “very good” in 98% of cases. No device-related complications
occurred; acute procedural success was achieved in all.
Conclusion: The NUVISIONTM 3D ICE catheter was safe and
may significantly improve procedural guidance.

PO-696-07
LEFT ATRIAL APPENDAGE ANATOMICAL CHANGES
FOLLOWING RADIOFREQUENCY-BASED OSTIAL
ISOLATION
Domenico G. Della Rocca MD; Michele Magnocavallo;
Carola Gianni; Sanghamitra Mohanty MBBS, MD, MS, FHRS;
Fengwei Zou MD; Nicola Tarantino MD; Giampaolo Vetta;
Aung N. Lin MD; Marco Valerio Mariani; Carlo Lavalle MD;
Alisara Anannab MD, CCDS, CEPS-A; Xiaodong Zhang MD,
PhD, FHRS; Mohamed A. Bassiouny MBChB, MD;
G. Joseph Gallinghouse MD, FHRS; J. David Burkhardt MD,
FHRS; Amin Al-Ahmad MD, FHRS, CCDS;
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Rodney P. Horton MD, FHRS; Luigi Di Biase MD, PhD, FHRS and
Andrea Natale MD, FHRS
Background: Left atrial appendage (LAA) electrical isolation (ei)
may be achieved via radiofrequency (RF) energy applications at
the level of the appendage ostium targeting the sites of earliest
activation recorded by a mapping catheter. Notably, RF has long
been used in vascular, orthopedic, and aesthetic surgery to
promote thermal-induced collagen matrix contraction, fibrosis,
and tissue retraction. LAA anatomical changes associated to RFinduced tissue retraction have never been reported.
Objective: To quantify the anatomical changes of the LAA ostium
following RF-based LAAei.
Methods: Thirty-four consecutive patients requiring AF ablation
with LAAei underwent transesophageal echocardiography (TEE)
within 7 days before (baseline TEE) and .6 months after (followup TEE) ablation. The diameter of LAA orifice and landing zone
were measured at 4 different views (0 , 45 , 90 , 135 ).
Measurements were performed by two independent reviewers
blinded to the patient’s identity.
Results: Among 34 AF patients (6867yrs, 73.5% males), the
LAA morphology was classified as chicken wing in 15 (44%)
patients, windsock in 10 (29%), cactus in 6 (18%), and cauliflower
in 3 (9%). At baseline TEE, the mean maximum and mean
minimum ostial diameters were 2564mm and 2264mm,
respectively. The mean maximum and mean minimum diameters
of the landing zone were 2664mm and 2363mm, respectively.
On average, LAAei was achieved after 1667 minutes of RF at a
power of 45-47W. Follow-up TEE was performed 2576148 days
after LAAei. The median LAA contraction velocity was 0.1 m/s
(IQR: 0.04-0.18) and was significantly impaired in all patients. At
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follow-up TEE, the mean maximum and mean minimum ostial
diameters were 1964mm and 1763mm, respectively. The mean
maximum and mean minimum diameters of the landing zone
were 2064mm and 1864mm, respectively. The mean relative
reduction of the ostium and the landing zone was -24.4% and
-22.5%, respectively. Box-Whisker plots of the maximum and
minimum ostial diameters before and after LAAei are reported in
Fig.1.
Conclusion: RF led to a .20% reduction of the diameters of the
ostium and the landing zone. These changes may have important
implications for a successful percutaneous occlusion procedure
and justify a staged approach of isolation and occlusion.

PO-696-08
MEDITERRANEAN DIET AND EPICARDIAL ADIPOSE
TISSUE IN PATIENTS WITH ATRIAL FIBRILLATION
TREATED WITH ABLATION
Maria Teresa Barrio-Lopez MD, PhD; Jesus Almendral MD PhD;
Leticia Goni MD PhD; Jesus Almendral MD;
Eduardo Castellanos MD PhD; Jesus Almendral MD PhD;
Alicia Ibanez MD PhD; Luis Tercedor MD; Jesus Almendral MD
PhD; Miguel Angel Martinez Gonzalez MD PhD MPH and
Jesus Almendral MD PhD
Background: Several studies have highlighted epicardial
adipose tissue (EAT) as a risk factor for Atrial fibrillation (AF) and
AF ablation failure. The PREDIMED trial observed that
mediterranean diet (MedDiet) had a significant impact in the
prevention of AF.
Objective: The purpose of this study is to analyze the
relationship between MedDiet consumption and the amount of
EAT measured by computer tomography (CT) in patients with AF
treated with ablation.
Methods: Out of the 720 patients recruited in the PREDIMAR
trial,199 were included in this sub-study. All of them had a CT
previous to AF ablation in order to measure EAT.
Anthropometric measures, dietary habits, physical activity and
clinical characteristics were obtained at baseline.
Trichopoulou’s score was used to evaluate adhesion to
MedDiet. Mean follow-up was 10.566.3 months, and any
documented atrial tachyarrhythmia after the 3-month blanking
period was classified as a recurrence.
Results: Mean EAT was 146.2654 g and mean MedDiet score
was 7.7562 points. Patients with MedDiet adhesion score7 had
a significantly less risk of an EAT mass of 146 g after adjusting
for age, sex, waist-hip ratio, physical activity and total energy
intake [57.4 vs. 36.8; Odds ratio (OR)50.35; 95% CI50.170.344; p50.006] (table). EAT146 g was more frequent in
patients with persistent AF (50% vs 32.2%; p50.001) and this
association remained significant after adjusting for confounding
factors (OR: 5.8; 95% CI: 1.5-21.9; p50.009). Patients with
EAT146 g tended to have a higher risk of any atrial
tachyarrhythmia recurrence compared with patients with
EAT,146 g after adjusting for confounding factors, [hazard ratio
(HR) 1.5; 95% CI: 0.6-3.6; p50.37]. This association was
stronger in patients with paroxysmal AF (29.5% vs 35.9%; HR:
3.1; 95% CI: 0.8-11.7; p50.09). Finally, after adjusting for
confounding factors, a significantly lower risk of any atrial
tachyarrhythmia recurrence was observed in patients with
MedDiet score7 vs those with MedDiet score,7 (HR50.36;
95% CI: 0.1-0.9; p50.02) (figure).
Conclusion: In patients with AF, higher adherence to MedDiet
evaluated prior to ablation is associated with significantly less
amount of EATmass and with a significantly lower risk of
tachyarrhythmia recurrences after the ablation.
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PO-697-01
ASSOCIATION OF BODY MASS INDEX WITH CLINICAL AND
PROCEDURAL CHARACTERISTICS IN PATIENTS
UNDERGOING CATHETER ABLATION FOR PAROXYSMAL
ATRIAL FIBRILLATION
Sandeep K. Goyal MD, FHRS; Christopher Thorne;
Allyson L. Varley MPH, PhD and Jose Osorio MD, FHRS
Background: Paroxysmal atrial fibrillation (AF) ablation is
becoming a front-line therapy for management of PAF. There is
scant data regarding prevalence of various degrees of body mass
indices (BMI) in a real-world population undergoing PAF ablation.
Effect of BMI on procedural efficiency of PAF ablation has also not
been systematically evaluated.
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Objective: Understand the prevalence of various levels of BMI
and their association with clinical and procedural characteristics
in a real-world population undergoing paroxysmal AF ablation.
Methods: The Real-world Experience of Catheter Ablation for
the Treatment of Symptomatic Paroxysmal (PAF) and Persistent
(PsAF) Atrial Fibrillation registry (Real-AF) is a multicenter
prospective registry that is enrolling patients undergoing AF
ablation at high volume centers. We stratified patients with PAF in
4 groups based on the BMI (See table 1). The groups were
compared on predefined baseline clinical and intra-procedural
parameters.
Results: 1483 patients underwent PAF ablation and were
stratified in 4 groups based on BMI. Low BMI (,20) patients were
predominantly older, female sex and with lower degree of
comorbidities. Highest BMI (.45) patients were younger, female
predominant and had very high prevalence of comorbidities.
Procedural data was remarkable for linear increase in LA volume
with BMI. LA scar % was highest in low BMI patients. There was
no difference in total RF ablation time or ablation time around the
pulmonary veins between any subgroup. Procedure duration was
surprisingly somewhat longer in low BMI patients.
Conclusion: Patients with Higher BMI appear to have a high
degree of concomitant comorbidities and present for AF ablation
at a younger age compared to those with lower BMI. However,
procedure duration or time required to achieve pulmonary vein
isolation (PVI) was not adversely affected by increase in BMI.
Ablation of PAF can be performed with same efficiency in patients
with varied degree of BMI.

PO-697-02
IMPACT OF LEFT ATRIAL APPENDAGE STUMP ON
ARRHYTHMOGENICITY AND STROKE RISK AFTER ATRICLIP IN PATIENTS WITH PERSISTENT ATRIAL
FIBRILLATION
Naga Venkata Krishna Chand Pothineni MD; Adnan Ahmed MD;
Rishi Charate MD; Jalaj Garg MD; ahmed romeya MD;
Domenico G. Della Rocca MD; Sanghamitra Mohanty MBBS, MD,
MS, FHRS; Luigi Di Biase MD, PhD, FHRS;
Rakesh Gopinathannair MA, MD, FHRS; Amin Al-Ahmad MD,
FHRS, CCDS; Andrea Natale MD, FHRS and
Dhanunjaya R. Lakkireddy MD, FHRS
Background: Surgical left atrial appendage occlusion (LAAO)
with an atrial clip (Atricure) is frequently performed for stroke
prophylaxis in patients with atrial fibrillation (AF). Scant data exist
for arrhythmogenicity and thromboembolic risk with the residual
LAA stump.
Objective: To assess the impact of stump size on
arrhythmogenic AF trigger and stroke/TIA/STE at 12 months.
Methods: This is a multicenter, retrospective analysis of all
patients with persistent AF (PsAF) with prior LAA clipping
presenting for AF ablation. All patients underwent contrastenhanced cardiac CT (CCTA) before the AF ablation and
appendage size was assessed. Outcomes studied included: LAA
stump arrhythmogenicity and thromboembolic risk [composite of
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transient ischemic attack (TIA)/Stroke/systemic embolic event
(SEE TABLE).
Results: A total of 343 patients with prior LAAO with Atri-clip
were included in our analysis. The mean age was 66+8.9 years,
and 66% were males. The mean LA size was 4.9 +1.2 cm. CCTA
prior to AF ablation demonstrated that 62% patients had residual
LAA stump of , 1cm, 16% had 1-1.5 cm, 14% had 1.6-2 cm and
8% had . 2 cm. The residual LAA stump measuring . 1 cm was
noted to have 100% electrical activity. Patients with LAA stump .
2 cm had 40.7% thromboembolic events at 12 months follow-up.
Conclusion: Larger residual stump size poses an increased risk
for arrhythmogenicity and thromboembolic events.

PO-697-03
CATHETER ABLATION OF ATRIAL FIBRILLATION IN THE
AMBULATORY SURGICAL CENTER DURING THE
SARS-COV-2 PANDEMIC
Sudarone Thihalolipavan MD; Nikhita Sachdeva BS;
Shray Swarup; Robert Lemery MA, MD, FHRS;
Jacob D. Hantla BSBME, MS, CRNA, FHRS, CCDS and
Vijendra Swarup MD, FHRS
Background: The scheduling of elective ablation procedures in
hospitals has been significantly disrupted by the SARS-CoV-2
pandemic. Between March 2020 and December 2021, we
performed approximately 500 AF ablations in our specialized
heart rhythm ambulatory surgical center.
Objective: Describe the clinical effectiveness and safety of
symptomatic patients with Atrial Fibrillation (AF) or Atypical Atrial
Flutter (AAFL) undergoing ablation in the non-hospital setting
with same day discharge.
Methods: All patients received general anesthesia and
intubation. Intravenous Heparin was administered to maintain an
ACT of . 350 sec. throughout the procedure. A TEE or
intracardiac echo was performed to guide trans-septal access.
Carto 3 Version 7 (Biosense Webster, CA) was used in all
patients; LA mapping consisted of a PENTARAY catheter, and
ablation was performed with an Irrigated STSF 8F catheter. The
end-point of the procedure was pulmonary vein isolation (PVI)
and absence of inducible AF or AAFL and conduction block
across ablation lines. Reversal of Heparin was achieved with
intravenous Protamine.
Results: The study group consists of 652 consecutive patients
(83 men, mean age 72 +/- 8 years), including the first patient
enrolled in 04/2020. There were 90 patients with paroxysmal AF,
535 patients with persistent AF and/or AAFL. 345 patients
(53%) were undergoing their first ablation procedure. PVI was
achieved in all patients. LA lines with conduction block (Roof,
Mitral Isthmus and/or Septal) were performed in 550 patients
(86%). Procedure duration varied between 61-247 minutes
(mean 114.9). The total time in the ASC varied between 5.214.5 hours (mean 6.4). All except 3 patient were discharged
home the same day as the procedure. Complications: 1 acute
pericardial eff req. paracentesis, 2 large hematoma req.
hospitalization without intervention, 1 protamine anaphylactic
rxn treated prior to discharge. The overall major complication
rate was ,1%.
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Conclusion: Throughout the pandemic, the ASC has provided
an effective outpatient setting to safely perform ablation of AF and
AAFL. These findings have important implications for
interventional electrophysiology, and support a shift of health
care delivery of performing complex ablations in a lower cost and
non-hospital setting.
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Chan Ho Lim; Abdel Hadi El Hajjar; Charbel Noujaim MD, MS;
Mario Mekhael MD; Yichi Zhang BS and Nassir F. Marrouche MD,
FHRS

Background: Data regarding scar formation when ablating atrial
fibrotic tissue is still lacking.
Objective: We aim to evaluate discrepancies in post-ablation
scar formation between healthy and fibrotic tissue in persistent
atrial fibrillation (AF) patients.
Methods: Four-hundred and twenty-one persistent AF patients who
underwent fibrosis-guided ablation in addition to pulmonary vein
isolation and received a pre-ablation and 3 months post-ablation
Late Gadolinium Enhancement Magnetic Resonance Imaging
(LGE-MRI) were included. Patients were divided into two groups of
patients with low fibrosis (less than 20%) and high fibrosis (more than
20%). The level of fibrosis targeted by ablation points during the
procedure was assessed by five different operators, and patients
were classified to have: little or no fibrosis targeted, some fibrosis
targeted, about half of fibrosis targeted, majority of fibrosis targeted,
all or nearly all fibrosis targeted. Coverage or encirclement of fibrosis
which was defined as scar formed on the 3 months LGE-MRI was
assessed in the same manner. Spearman’s analysis was used to
evaluate correlation between fibrosis targeted during the ablation
and fibrosis actually covered.
Results: Out of the 421 patients, 332 patients were males. Fifty
nine percent of patients had hypertension, 9.5% had diabetes,
21.6% had heart failure and 8.6% had a history of stroke.
Spearman’s correlations showed significant correlation between
fibrosis targeted and fibrosis covered in the group with less than
20% of baseline fibrosis (r50.22, p50.01) but not in the high
fibrosis group (r50.072, p50.45).
Conclusion: Poor lesion formation seems to occur when
ablating fibrotic tissue. Future studies should evaluate whether
this finding is due to increased tissue resistance or decreased
energy delivered.

Background: After catheter ablation (CA), patients demonstrate
varying temporal patterns of atrial fibrillation (AF) events. Some
patients may experience a high AF Burden during the entire
follow up period, but others demonstrate varying temporal
patterns of sinus and AF.
Objective: We aim to demonstrate a comprehensive report after
an AF CA through the temporal patterns of the rhythms during
follow up.
Methods: Mobile electrocardiogram (ECG) recording devices
was used to collect 30-second recordings every day for one
year follow up from 852 patients after an CA. In our analysis,
we identify the temporal patterns of sinus and AF rhythms
amongst our patients. We calculated the AF burden by the
number of AF recordings over the number of days. To extract
reliable temporal information, we include 473 patients who
have submitted recordings for over 200 days. In our analysis,
we plotted a temporal report of sinus and AF rhythms over
time, and identified the first date of the recurrence event, the
number of times the patient’s rhythm converted from one
rhythm type to another, AF burden over the first 30 days and
the rest of the following period.
Results: The AF burden measured after the 30 days had a mean
of 12.7%, while the average burden during the first 30 days of the
follow up was 29.4%. The study population demonstrated an
average of 45 days to the first recurrence event and converted
from one rhythm to another 22 times. As none of the temporal
features demonstrated a linear relationship to the AF Burden
measured after 30 days, we used Spearman’s correlation to
measure the relevance of each variable. As a result, the burden
during the first 30 days had a correlation of 0.454, the number of
days to the first recurrence event had 0.065, and the number of
conversions had 0.812, indicating that only the number of
switches had a high correlation with the AFIB burden after 30
days.
Conclusion: Low correlation from the AF burden from the first
30 days and the number of days to the first recurrence event
to the burden of the remaining follow up period indicates that
a single AF recurrence event is not a reliable indicator to
evaluate the outcome of an CA. Furthermore, the high
correlation between the number of times a patient switched
from one rhythm to another to the remaining burden is a
strong indicator that a more continuous measurement of
heart rhythm is necessary.

PO-697-05

PO-697-06

COMPREHENSIVE EVALUATION OF ATRIAL FIBRILLATION
RECURRENCE POST CATHER ABLATION THROUGH
TEMPORAL PATTERNS

INTERVENTIONAL ELECTROPHYSIOLOGY IN THE
AMBULATORY SURGICAL CENTER DURING SARS-COV-2
PANDEMIC

PO-697-04
WORSE ABLATION-INDUCED SCAR FORMATION ON
FIBROTIC TISSUE: A SUB ANALYSIS FROM THE DECAAF II
Mario Mekhael; Abdel Hadi El Hajjar; Charbel Noujaim MD, MS;
Lilas Dagher; Tarek ayoub MD; Dan L. LI MD; Yichi Zhang BS;
Chan Ho Lim and Nassir F. Marrouche MD, FHRS
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Sudarone Thihalolipavan MD; Robert Lemery MA, MD, FHRS;
somya swarup; Jacob D. Hantla BSBME, MS, CRNA, FHRS,
CCDS and Vijendra Swarup MD, FHRS
Background: The SARS-CoV-2 pandemic has resulted in major
disruptions of patient care due to suspension or cancellation of
elective hospital procedures. In response, the Center for
Medicare and Medicaid Services (CMS) created the Hospitals
Without Walls program and authorized Ambulatory Surgical
Centers (ASC) to provide services as a hospital.
Objective: Demonstrate how our first-in-nation dedicated ASC in
cardiac electrophysiology was able to perform therapeutic
procedures in patients with arrhythmias throughout the
pandemic.
Methods: The ASC consists of 4,961 square feet, with 2
procedure rooms equipped with imaging and 3D mapping
systems and 6 recovery room beds. Patients with cardiac
arrhythmias were evaluated in the outpatient office, had preadmission labs including COVID-19 testing and were discharged
on the same day of their intervention.
Results: This prospective study group consists of 1686 procedures
in 1070 patients. A TEE/ Cardioversion was performed in 208.
Device implantation was performed in 552 (Pacemakers:156,
Defibrillators:70, Bi-Ventricular devices: 49). Radiofrequency
Ablation (RFA) was done in 1134 patients (Supraventricular
Tachycardia:374, Atrial Fibrillation:662, Ventricular
tachycardia:180). Complications resulting in patients requiring
hospital admission occurred in 4 patients (Protamine reaction in 1
patient, Pericardial Effusion in 1 patient and groin hematoma in 2
patients)
Conclusion: During the continued pandemic, the ASC has
provided an alternative non-hospital setting for patients with
cardiac arrhythmias who require invasive procedures. As a novel
concept in the health care delivery of patient with cardiac
arrhythmias, a specialized ASC in cardiac electrophysiology can
successfully and safely treat patients in a non-hospital and lower
cost environment.

PO-697-07
CONVENTIONAL VERSUS AUTOMATED THREEDIMENSIONAL ACTIVATION MAPPING FOR CATHETER
ABLATION OF ATRIAL TACHYCARDIA- A PROSPECTIVE
RANDOMIZED TRIAL
Raphael Spittler; Boris A. Hoffmann MD; Alexandra Marx MD;
Hanke Mollnau MD; Blanca Quesada Ocete; Torsten Konrad MD
and Thomas Rostock MD
Background: Electroanatomic mapping systems (EAM) provide
specific software algorithms that aim to identify atrial tachycardia
(AT) mechanisms. However, data on direct comparison between
EAM and conventional techniques are scarce.
Objective: This study evaluated the automated latency-map
(LM) algorithm of the NavX Ensite Precision system in a
randomized controlled trial.
Methods: A total number of 65 consecutive patients with ATwere
randomized to mapping with the LM- algorithm (EAM group, n 5
33) or to only conventional mapping (control group, n 5 32) using
entrainment and local activation mapping. Primary study
endpoint was the accurate identification of the ablation site
resulting in AT termination.
Results: In the EAM group, the correct AT mechanism was
identified in (n513) (40 %) of cases without additional
conventional methods. Time to termination of the first AT was
comparable between patients with correct prediction and the
control group (43.1 6 28.30 min vs. 29.38 6 11.9 min; P 5 0.2).
But if termination with EAM failed, time prolonged significantly
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(64.9 6 35.4 min; P 5 0.01) with increased overall procedure time
and radiation exposure. With additional conventional methods
procedural termination rates were equal in both groups (EAM
group: 90 % vs. control group: 94 %, P 5 0.3). There was no
difference in outcome during a mean follow-up time of 20 6 9
months.
Conclusion: The use of algorithm generated EAM showed no
further benefit in terms of outcome, procedure time or
fluoroscopy. However, because AT termination was achieved in
40% of patients without additional maneuvers, selected patient
populations could benefit from the algorithm, for example in
situations where entrainment mapping is not feasible.

PO-697-08
NEW ALGORITHM FOR MACHINE LEARNING-BASED
PREDICTION OF 1-YEAR ALL-CAUSE MORTALITY IN
PATIENTS UNDERGOING VENTRICULAR TACHYCARDIA
ABLATION
 ter Va
 mosi MD; Klaudia Vivien Nagy MD, PhD; Patrik Tóth MD;
Pe
Ferenc Komlósi MD; Bela Merkely MD, PhD and
Laszlo Geller M.D., Ph.D.
Background: Catheter ablation is an efficient therapy of
patients with monomorphic ventricular tachycardia (VT). Due
to their high, but heterogeneous mortality, there is a high
demand for post-procedural risk assessment systems, which
can predict the mortality of patients undergoing VT ablation.
Objective: With utilizing supervised machine learning, our aim
was to establish a risk stratification and identification system
giving a reliable prediction of 1-year survival of patients
undergoing VT ablation.
Methods: From 2005 to 2072, 272 consecutive patients
underwent VT ablation due to sustained monomorphic VTs at
Semmelweis University. Procedural, demographic and medical
history data, & laboratory and echocardiographic findings were
retrospectively processed. Using these variables, we trained
different supervised learning models and performed 5-fold cross
validation. To assess the performance of the models, we
calculated the area under the ROC curve (AUC). For the model
with the best performance, we determined the most important
predictors of the mortality, based on the calculated Shapley
values.
Results: Total mortality was 59 (22%) during the 1-year follow
up. From the trained machine learning models, random forestmodel had the best performance in predicting 1-year
mortality. [AUC: 0,73 (0,68-0,78)]. In our sample, this model
had significantly better performance than traditional statisticsbased score systems like I-VT [AUC: 0,63 (0,55-0,70) vs.
0,73 (0,68-0,78), p,0,001] and PAINESD [AUC: 0,63 (0,550,71) vs. 0,73 (0,68-0,78), p50,009]. The most important
predictors of mortality were the following: mitral E-wave
deceleration time, use of cardiac resynchronization therapy,
age, presence of electric storm, and plasma hemoglobin
concentration.
Conclusion: Our supervised machine learning-based risk
assessment system was able to predict the 1-year mortality of VT
ablation patients with high accuracy. This enables to select the
patients with higher risk, i.e. needing more thorough follow-up,
what can contribute to reduction of their mortality.
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PO-698-01
NATIONAL LANDSCAPE OF UNPLANNED 30-DAY
READMISSION RATES FOR VENTRICULAR
TACHYCARDIA: INSIGHT FROM NATIONAL READMISSION
DATABASE
Dishita Pandya MD MPH; Aparna Saha; Chetan Singh;
Mazen J. Iqbal MD; Rajasekhar Nekkanti MD, FHRS;
Aditi Naniwadekar MD and Samuel F. Sears PhD
Background: Little is known about the epidemiology and
predictors for readmissions for patients with ventricular
tachycardia (VT) in the US.
Objective: The aim of this study was to describe unplanned, 30day readmissions among adult VT patients and to assess
readmission predictors.
Methods: We analyzed 2013-2018 US Nationwide Readmission
Database (NRD) to identify VT admissions using ICD-9 and ICD10 codes in adult patients. Primary outcome was 30-day,
unplanned readmission rate. We used Chi-square tests, t-tests,
and Wilcoxon rank-sum tests for descriptive analyses and survey
logistic regression to calculate adjusted odds ratios (aORs) and
95% confidence intervals (CI) for associations with readmissions
adjusting for confounders.
Results: There were 198,187 index admissions for VT with
27,988 (14.1%) having at least 1 unplanned 30-day readmission.
Of these, 25% and 50% occurred within the first 4 and 10 days
respectively. Causes for unplanned 30-day readmissions were
VT (35.6%), acute on chronic systolic heart failure (6.9%), sepsis
(2.7%), acute kidney failure (2.5%), and pneumonia (1.5%)
(Figure 1A). There was significant difference in the median length
of stay (LOS) of the index hospitalization between those who had
no readmissions compared to those who had at least one
readmission [median (IQR), 2 [1,4] days vs 3 [1,5] days;
P 5 ,.0001]. Mean cost of readmission was an additional
$18,236 (6337). Readmitted patients were likely to be older,
male, with lower household income, emergency department
admission, non-elective index admissions, Medicare and
Medicaid insurance and more comorbidity burden (Table 1).
Younger population (aged 18-55 & 56-65 years), longer LOS (5
days) were associated with significantly higher odds of
readmission. Within insurance categories, Medicare and
Medicaid insurance were more likely to have readmissions
compared to self-pay. Patients with pacemaker (aOR 0.87, 95%
CI 0.78 - 0.98, p50 .02) and hypertension (aOR 0.95, 95% CI
0.90- 0.99, p50 .04) had significantly lower odds of readmission
(Figure 1B).
Conclusion: On a national level, 1 in 7 hospitalizations for VT
was followed by unplanned readmission within 30 days with most
admissions occurring in the first 10 days. Further studies should
examine if strategies that address these predictors can decrease
readmissions.

PO-698-02
THE USEFULNESS OF 3D PRINTING AND MULTIPLANAR
CT RECONSTRUCTION FOR GUIDING TRANSSEPTAL
PUNCTURE IN LEFT ATRIAL APPENDAGE CLOSURE
Marek Hozman MD; Pavel Osmancik MD; Ondrej Fiser and
Dalibor Herman
Background: Choosing an optimal site for a transseptal
puncture (TSP) is crucial in left atrial appendage closure (LAAC).
So far, 3D printing has been studied exclusively for device sizing.
We present a study investigating the use of bi-atrial 3D printed
models for guiding TSP.
Objective: The goals of this study are to (1) test the feasibility of
3D printing for guiding TSP, (2) analyze the frequency of the
optimal TSP locations, and (3) define a CT-derived 2D parameter
suitable for predicting optimal TSP sites.
Methods: In all patients, cardiac CT was performed before the
procedure. Pre-procedural planning included multiplanar CT
reconstruction, 3D segmentation, and 3D printing (fig. 1). TSP
was simulated in vitro in six defined segments of the fossa ovalis
(superior or inferior; anterior, middle, or posterior). Regarding the
position of the delivery sheath relative to the proximal segment of
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the left atrial appendage (LAA), TSP sites were classified as
optimal, suboptimal, or non-optimal (fig. 2). Locations classified
as optimal were targeted during in vivo TSPs. Based on the
actual position of the sheath, procedures were classified as
optimal or non-optimal by the operator. Procedural success was
assessed intraoperatively using angiography and intracardiac
echocardiography. During follow-up (FU), LAAC success was
assessed using transesophageal echocardiography.
Results: We prospectively analyzed 18 consecutive patients
who underwent LAAC in 2021 (mean age 73 6 9 years, 61%
males). In 17 (94%) cases, TSP was performed at a location
classified in vitro as optimal. A posterior TSP was optimal in 52%,
middle in 50%, and anterior in 42% (mean number of optimal
segments per patient 1.6 6 0.68). An optimal closure was
achieved in 100% of cases, and no leaks were detected during
FU. Comparing patients with an optimal anterior vs. posterior
TSP, two 2D CT parameters were significantly different, (1) the
angle supplementary to the angle between the LAA ostium and
the interatrial septum (171 vs. 139 , p,0.001) and (2) the angle
between the LAA ostium and mitral annulus (94 vs. 108 ,
p,0.001); both in the sagittal plane.
Conclusion: The TSP simulation using bi-atrial 3D printed
models pinpointed optimal TSP locations for LAAC and facilitated
the subsequent procedure. Surprisingly, nearly half of optimal
TSP sites were anterior.
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FHRS, CCDS, CEPS-P; Dhanunjaya R. Lakkireddy MD, FHRS
and Jalaj Garg MD
Background: Atrial fibrillation in patients with Blood Dyscrasia
(BD) is not an uncommon clinical scenario, with increased
bleeding risk and mortality with oral anticoagulant therapy, and
higher risk of vascular injury and hematoma-bleeding when
cardiac intervention are performed. Evidence regarding left atrial
appendage occlusion (LAAO) in patients with BD.
Objective: We aimed to explore and review available evidence of
safety and efficacy of LAAO in patients with BD.
Methods: The meta-analysis was performed using metapackage for R version 4.0/RStudio version 1.2. Freeman Tukey
double arcsine transformation with Hartung-Knapp-SidikJonkman method was used to summarize data on the forest
plots. Outcomes measured included - (1) acute procedure
success; (2) any procedural complication; (3) device-related
thrombosis (DRT); (4) peri-device leak and (5) all-cause
mortality.
Results: A total of nine studies incorporating a total of 32 BD
patients undergoing LAAO were analyzed (69% were men, mean
age 73.867.1 years, mean CHA2DS2VASc 4.161.8, mean
HAS-BLED score 3.161.3). 40% had hemophilia A, 19%
thrombocytopenia, 19% myelodysplastic syndrome, 12% Von
Willebrand’s disease, 6% hemophilia B, and 3%
dysfibrinogenemia. Watchman, Amplatzer Cardiac plug, and
Ultrasept were used in 68%, 29%, and 3% of the participants,
respectively. Acute procedure success was achieved in all
patients. 6.25% had procedure-related complications [1 access
site bleeding and other gastrointestinal bleed secondary to
transesophageal echocardiogram (TEE)]. Post-procedural
antithrombotic regimens included aspirin (19%), clopidogrel
(3%), dual-antiplatelet agent (38%), direct oral anticoagulation
(28%), vitamin K antagonist (3%), vitamin K antagonist + aspirin
(3%) and no anti-thrombotic (6%).There was no peri-device leak
as assessed at 45 days TEE. After mid-tern follow-up, the longterm anti-thrombotic regimens were aspirin (47%), clopidogrel
(19%), vitamin K antagonist + aspirin (3%) and no anti-thrombotic
(30%). During the mean follow-up of 19.4615.2 months, 3.12%
had DRT (95% 0 - 11.9%), while all-cause mortality was 5.5%
(95% CI 0.1 - 15.8).
Conclusion: Left atrial appendage occlusion is a suitable
alternative in patients with Blood Dyscrasia with high success
rate and low periprocedural and post-procedure risk.

PO-698-04
SAFETY AND IN-HOSPITAL OUTCOMES OF
PERCUTANEOUS LEFT ATRIAL APPENDAGE CLOSURE IN
PATIENTS WITH CHRONIC LIVER DISEASE
Michael Dangl MD; Michael Albosta MD;
Carlos Vergara Sanchez MD; Karla Inestroza MD; Ian Ergui MD;
Jelani K. Grant MD; Louis Thomas Vincent MD;
Jennifer Maglaya DO; Bertrand Ebner MD and
Rosario Colombo MD

PO-698-03
LEFTATRIAL APPENDAGE OCCLUSION IN PATIENTS WITH
BLOOD DYSCRASIA
Jakrin Kewcharoen MD; Kuldeep Bharat Shah MD;
Rahul Bhardwaj MD; Tahmeed Contractor; Ravi Mandapati MD,

Background: Left atrial appendage closure (LAAC) can reduce
cardioembolic risk in patients with atrial fibrillation who cannot
tolerate prolonged anti-coagulation. The safety of LAAC in
patients with chronic liver disease (CLD) is not well established.
Objective: Evaluate the safety and in-hospital outcomes of
LAAC in patients with CLD.
Methods: The National Inpatient Sample Database was queried
from 2015-2018 for relevant ICD-9 and -10 procedural and
diagnostic codes. Baseline characteristics and in-hospital
outcomes of LAAC were compared in patients with and without
history of CLD. Logistic-regression was performed to adjust for
pre-specified co-variates for mortality, major bleeding and blood
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product transfusion. P-value was considered significant when
,0.001.
Results: We identified 900 patients with history of CLD and
37,459 without CLD who underwent LAAC. Baseline
characteristics are shown in Table 1. There was no significant
difference in mortality (0.6% vs 0.3%, p 5 0.222) or major
bleeding (8.9% vs 6.7%, p 5 0.010) between the CLD and nonCLD groups. However, rates of red blood cell transfusion (5.0%
vs 2.7%, p ,0.001) and all blood product transfusion (6.1% vs
2.9%, p ,0.001) were significantly higher in the CLD group. We
found no significant difference in the rates of stroke (0% vs 0.6%,
p 5 0.020), infection (0% vs 0.4%, p 50.075), or acute kidney
injury (4.4% vs 3.5%, p 5 0.155) between the CLD and non-CLD
groups. CLD was not associated with increased odds of mortality
(OR 2.169, 95% CI [0.87-5.408]), but was associated with
increased odds of bleeding (OR 1.61, 95% CI [1.262-2.055]) and
blood product transfusion (OR 2.196, 95% CI [1.593-3.027]).
Conclusion: LAAC is a relatively safe procedure in patients with
CLD.

S427
Results: In total, 503 PACs were included with a prematurity
index of 45612%. Compared to SR beats, PACs had decreased
CV (89.9 [80.7-99.3] cm/s vs 80.1 [70.7-89.6] cm/s, P,0.001)
and, in 96% of the PACs, more CH (3.3 [1.6-5.9] % vs 12.1 [8.516.3] %, P,0.001). During SR, most CH were found at BB and
LA (5.6 [3.4 - 8.6] % and 5.0 [2.7-6.4] %). Compared to SR, the
largest increase in CH during PAC was found at BB and PVA
(+8.7 [5.4-13.6] % and +8.9 [4.8-12.6] %). During PAC, CV
decreased particularly at BB, PVA and LA (-8.4 [-20.3–0.6] cm/s,
-10.4 [-19.3-0.3] cm/s and -10.1 [-19.1-0.3] cm/s, P,0.001).
Compared to patients without AF, more CH were found during SR
in AF patients at BB (P,0.001), while there was no difference in
CH increase during PAC between both patient groups.
Conclusion: Intra-operative high-resolution mapping showed
that PACs are characterized by decreased CV and an increased
amount of local CH, particularly at BB and PVA. These
differences indicate local enhanced non-uniform anisotropy and
hence possibly arrhythmogenic substrates underlying AF.

PO-698-06
NEUROMODULATION FOR THE TREATMENT OF
REFRACTORY VENTRICULAR ARRHYTHMIAS
Timothy Markman MD; Matthew Craig Hyman MD; Rajat Deo MD;
Andrew E. Epstein MD, FHRS; David S. Frankel MD, FHRS;
Gustavo S. Guandalini MD; Sanjay Dixit MD, FHRS;
Michael P. Riley MD, PhD; David J. Callans MD, FHRS, CCDS;
Francis E. Marchlinski MD, FHRS and Saman Nazarian MD, PhD,
FHRS

PO-698-05
LOCAL CONDUCTION HETEROGENEITIES PROMOTED BY
PREMATURE ATRIAL CONTRACTIONS IN PATIENTS WITH
AND WITHOUT ATRIAL FIBRILLATION
Mathijs S. van Schie MSci; Payam Razavi Ebrahimi MD;
Nawin L. Ramdat Misier; Yannick J.H.J. Taverne MD, PhD;
Ad J.J.C. Bogers MD, PhD and Natasja M.S. De Groot MD, PhD
Background: The atrial conduction velocity (CV) provides
important information about the underlying myocardium and is
therefore widely used to identify potential mechanisms for
arrhythmogenesis. Loss of cell-to-cell communication, which
results in enhanced non-uniform anisotropy, results in local
conduction disorders and conduction heterogeneity (CH). Using
discrete velocity vectors, areas of local CHs can be most
accurately identified without smoothing of wavefront propagation.
Objective: To quantify local CH using CV vectors and to examine
differences between sinus rhythm (SR) and spontaneous
premature atrial contractions (PAC) in patients with and without
history of atrial fibrillation (AF).
Methods: Intra-operative epicardial mapping (interelectrode
distance 2mm) of the right and left atrium (RA, LA), Bachmann’s
Bundle (BB) and pulmonary vein area (PVA) was performed in
228 patients (158 male, 68610 years, 54 history of AF). PACs
were defined as abnormal atrial contractions with at least 25%
shortening of cycle length as compared to the previous SR cycle
length. CV vectors were computed at each electrode using a
discrete velocity vectors method. Direction and speed of these
vectors were compared to the surrounding electrodes to identify
local CH.

Background: Neuromodulation of sympathetic tone is
increasingly recognized as a therapeutic strategy for patients
with refractory ventricular arrhythmias (VA). Percutaneous
stellate ganglion blockade (SGB), transcutaneous magnetic
stimulation (TcMS), and surgical sympathetic denervation (SD)
have all been utilized in this setting.
Objective: To describe our experience with autonomic
neuromodulation for the treatment of refractory VA.
Methods: This retrospective cohort study included all patients at
the Hospital of the University of Pennsylvania with antiarrhythmic
drug (AAD) refractory VA from 2019-2021 who were treated with
SGB, TcMS, or SD.
Results: A total of 33 patients (age 60614 years, 25 (76%) male,
14 (42%) polymorphic VA) met inclusion criteria. VA were
refractory to 1.860.8 AAD. SGB was performed on 11 patients
(33%), TcMS on 19 (56%), and SD on 6 (18%). Two patients
underwent both SGB and SD, and one patient underwent both
SGB and TcMS. Two patients who underwent SGB had the
procedure repeated after 1 and 5 days respectively due to
recurrent VA. SGB was performed on the left-side in 5 (46%) and
was bilateral in 6 (54%) patients. SGB was guided by ultrasound
in 9 (82%), fluoroscopy in 3 (27%), or anatomic landmarks with no
imaging in 1 (9%). Lidocaine was the most common agent used
(n59). SD was performed on the left-side in 1 (17%) and was
bilateral in 5 (83%). SD was performed via thoracotomy in 1
(17%) due to body habitus and via video-assisted thoracoscopic
surgery in 5 (83%). There were no complications of any
neuromodulation approach. Neuromodulation was associated
with a reduction in the number of episodes of sustained VA from
10.4611.3 episodes in the 24-hours prior to the initial
neuromodulation strategy to 1.363.1 episodes in the subsequent
24-hours (p,0.001) with no decrease in 5 patients (15%). During
6026250 days of follow-up, 18 (55%) experienced recurrent
ventricular arrhythmias and among those patients, the time to
recurrence was 22644 days. Recurrence was similar in patient in
monomorphic (58%) vs polymorphic VA (50%).
Conclusion: Autonomic neuromodulation with SGB, TcMS, or
SD in patients with AAD refractory VT is safe and results in

S428
substantial acute reduction of VA burden in the majority although
recurrent arrhythmias are common and not all patients
experience a reduction in arrhythmia burden.

PO-698-07
CHARACTERIZATION OF PRE-EXISTING ARRHYTHMO
GENIC SUBSTRATE ASSOCIATED WITH DE NOVO EARLY
AND LATE POSTOPERATIVE ATRIAL FIBRILLATION
Mathijs S. van Schie MSci; Danny Veen AD;
Rohit K. Kharbanda MD; Roeliene Starreveld MSci;
Annejet Heida MD; Frank R.N. van Schaagen MD;
Ad J.J.C. Bogers MD, PhD; Yannick J.H.J. Taverne MD, PhD and
Natasja M.S. De Groot MD, PhD
Background: Postoperative atrial fibrillation (PoAF) is the most
common complication encountered after cardiac surgery and is
more likely to occur in patients with extensive pre-existing
arrhythmogenic substrate at time of surgery. Particularly in
patients with de novo PoAF, whom lack AF induced remodeling,
characterization of the atrial substrate could aid in identifying
patients at risk for PoAF.
Objective: To compare intra-atrial conduction parameters and
electrogram morphology during sinus rhythm (SR) between
patients without and with early- (5 days after surgery) and late- (up
to 5 years) PoAF.
Methods: Epicardial mapping (interelectrode distance 2mm) of the
right and left atrium (RA, LA), Bachmann’s Bundle (BB) and
pulmonary vein area (PVA) was performed during SR in 263 patients
(207 male, 67611 years) undergoing cardiac surgery. Unipolar
potentials were classified as single, short or long double and
fractionated potentials. Unipolar voltage and fractionation delay
(time difference between the first and last deflection) of all potentials
was calculated. Conduction velocity (CV), conduction block (CB)
prevalence and low-voltage areas (LVA) were measured.
Results: De novo early-PoAF developed in 37% of the patients.
Comparing patients without and with PoAF, PoAF was associated
with lower CV (91 [83-99] vs. 87 [76-95] cm/s, P50.005) and more
CB (1.8 [0.7-4.5] vs. 2.9 [1.2-5.6] %, P50.006) at BB. Unipolar
voltages were lower and more LVAs were found at LA, RA and BB
in PoAF patients. These differences were more pronounced in
patients with late-PoAF (6%). In the majority of these patients
(53%), late-PoAF occurred within the first year after surgery,
although the first episode could even occur up to 5 years after
surgery. All patients with late-PoAF also had early-PoAF.
Conclusion: Patients with de novo PoAF have more extensive
arrhythmogenic substrate prior to cardiac surgery compared to
those who remained in SR. Additionally, patients with late-PoAF
have even more extensive signs of atrial substrate, and AF
recurrence can even occur up to 5 years after surgery. Future
studies should evaluate whether intra-operative
electrophysiological examination enables identification of patients
at risk for developing PoAF and hence (preventive) therapy.

PO-698-08
COMPARING CARDIAC COMPUTED TOMOGRAPHY AND
TRANSESOPHAGEAL ECHOCARDIOGRAPHY IN
POST-OPERATIVE LEAK AFTER LEFT ATRIAL APPENDAGE
CLOSURE DEVICE PLACEMENT
Saarik Gupta; Ankur N. Shah DO; Justin Bernard Field MD;
Jasen Gilge; Jeffrey A. Olson DO, FHRS and Parin J. Patel MD,
FHRS
Background: Left atrial appendage closure (LAAC) devices are a
practical replacement to long term oral anticoagulation in the
appropriate patient. Incomplete occlusion and resulting device
leak are important clinical endpoints which may prompt
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anticoagulation continuation. During the coronavirus pandemic,
cardiac computed tomography (CCT) was used as an alternative
to transesophageal echocardiogram (TEE) for pre-planning and
post-operative confirmation. A residual leak of .5mm on TEE has
been used as a cutoff for anticoagulation continuation, but CCT is
less codified for device leak quantification and its significance.
Objective: Compare CCT and TEE in regards to post-operative
leak with respect to resulting outcomes after LAAC device implant.
Methods: Between March 1st 2020 and October 31st 2021, 151
patients underwent LAAC device implantation at a single center.
These patients had a pre-procedural CCT or TEE and a
subsequent confirmatory CCT or TEE 45 days after implant.
Baseline demographics, imaging, device characteristics, and
resulting outcome measures were collected by chart review. Data
was then retrospectively analyzed with a non-linear model to
assess significance.
Results: Of the 151 patients, the median age was 77 with an
interquartile range (IQR) of 10 and 40% were female. The median
CHADSVASc was 4 and HASBLED score was 4 with an IQR of 2
and 1, respectively. For the 45 day post-procedural imaging
confirmation there was a total of 110 patients who underwent TEE,
30 underwent CCT, and 11 dropped out. A total of 34 patients (22%)
had a device leak of any size. In CCT group there were 18 patients
(60%) with a device leak ,5mm and in the TEE group 16 patients
(15%) had a device leak with 14 having a primary leak ,5mm (P ,
0.001). Major adverse events include: 1 death (all-cause), 14 major
bleeding events, 1 MACE event (MI). There was zero instances of
post-device stroke. None of these outcomes were statistically
significant in regards to device leak or imaging modality.
Conclusion: Based on this analysis, CCT had a significantly
greater rate of detecting post-operative device leak when
compared to TEE. There does not appear to be any significant
difference in outcomes with regards to CCT and TEE in patients
undergoing LAAC device implant. This suggests that CCT may
be overly sensitive for subclinical device leak.
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PO-699-01
IN-HOSPITAL OUTCOMES OF PATIENTS WITH
TAKOTSUBO SYNDROME COMPARED WITH TYPE 1 AND
TYPE 2 MYOCARDIAL INFARCTION: A U.S. NATIONWIDE
STUDY (2017-2019)
Pegah Khaloo MD, MPH; Pablo Andres Ledesma MD;
Acile Nahlawi MD; Jennifer Galvin PA; Leon M. Ptaszek MD, PhD,
FHRS and Jeremy N. Ruskin MD
Background: Although Takotsubo Syndrome (TS), type 1
Myocardial Infarction (MI), and type 2 MI share similar clinical,
electrocardiographic, and laboratory characteristics, they have
different etiologies and outcomes.
Objective: We compared outcomes of patients hospitalized with
TS, type 1 MI, and type 2 MI, with a particular focus on ventricular
arrhythmias, mortality, and cardiac implantable electronic device
(CIED) implantations, in a large national database.
Methods: The National Inpatient Sample (NIS) database was
used to identify patients admitted with TS or MI in the U.S. between
October 1, 2017 and December 31, 2019. Using disease specific
ICD-10-CM codes, MI patients were then subdivided into those
with type 1 MI and type 2 MI. Patients with an ICD-10-CM
diagnosis code for TS who did not undergo coronary angiography
or who underwent revascularization were excluded.
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Results: Over the 27-month study period, 2,035,055 patients
with type 1 MI, 639,075 patients with type 2 MI, and 43,335
patients with TS were identified. Patient demographics and
outcomes are shown in table 1. After adjustment for confounders,
the rates of mortality, CRT-P implantation, and cardioversion
were significantly higher in type 1 MI compared to type 2 MI,
although the difference in CRT-P implantation was marginal. The
odds ratios are shown in table 2. The crude and adjusted
analyses for other outcomes showed similar results.
Conclusion: Risk of ventricular arrhythmias, cardioversion, and
mortality were higher in patients with type 1 MI than in patients with
type 2 MI or TS. Patients with TS were younger, predominantly
female and had a significantly lower in hospital mortality rate
compared with both type 1 and type 2 MI. CIED implants were rare
and largely comparable among the three groups.
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Jan Petru MD; Lucie Sediva MD; Jan Skoda;
Moritoshi Funasako MD, PhD; Milan Chovanec; Pavel Hala;
Petr Neuzil MD and Vivek Y. Reddy MD
Background: Reflex cardioinhibitory syncope is common, and
until recently, permanent pacemaker implantation was the only
treatment option - and even then, an option with only modest
efficacy in preventing recurrent syncope. Radiofrequency (RF)
catheter ablation of epicardial ganglionated plexi (GP) is
increasingly being explored as a therapeutic option.
Objective: To assess the safety and efficacy of a consecutive
group of patients (with a substantial rate of implantable monitoring
follow-up) treated by cardio-neuroablation (CNA) in a single center.
Methods: CNA is considered in pts after a positive atropine test.
Under general anesthesia, electroanatomical LA / RA maps are
created (CARTO, NavX). RF energy is applied to the GP
predilection sites in both atria until the vagal response to highfrequency (HF) stimulation of the vagal nerve (at jugular vein
level) is completely eliminated.
Results: A total of 31 patients (age 40.0 6 8.5 yrs; 18 M / 13 W; BMI
26.6 64.9; normal LVEF and LA size) with cardioinhibitory syncope
were treated with CNA. Three patients had prior pacemakers
including two leadless pacers, and 15 pts (50%) had implantable
loop recorders (ILRs). All patients had a positive atropine test preCNA. The indications for CNA were: syncope based on sinus
bradycardia/arrest in 18 patient s, high degree AV block in 12
patients, and a combination of both in 1 patient. The average
longest asystolic pause was 5 sec (range 3 - 40). The average
number of syncopal events was 4 per patient (range 0-20). The
median procedural time was 156 6 46.9 min; the mean fluoroscopy
time was 8.2 6 4.4 min. Using a total of 28 6 15 RF applications
(total ablation time was 1736 6 839 sec), the endpoint of abolishing
any vagal response to HF stimulation was achieved in 100% of
patients. There was one serious complication - a femoral artery
pseudoaneurysm requiring surgery. During clinical follow-up
(mean 10 months), including ILR interrogation, only 1 in 30 (3.3%)
pts had recurrent syncope or significant bradycardia were. No
patient required permanent pacing after CNA.
Conclusion: Our observational study demonstrated that GP
ablation is a safe procedure with an efficacy exceeding 95%.
CNA should be evaluated in a randomized clinical trial.

PO-699-03
ISCHEMIC STROKE RISK CORRELATES WITH DEGREE OF
LEFT ATRIAL FIBROSIS IN ATRIAL FIBRILLATION
PATIENTS
LILAS DAGHER MD; Abdel Hadi El Hajjar; Mario Mekhael;
Charbel Noujaim MD, MS; Tarek ayoub MD; Dan L. LI MD;
Chan Ho Lim and Nassir F. Marrouche MD, FHRS

PO-699-02
CARDIONEUROABLATION: SELECTIVE TREATMENT
OPTION FOR CARDIOINHIBITORY SYNCOPE

Background: Increasing data support a causal relationship
between left atrial (LA) remodeling and ischemic stroke (IS) risk
in atrial fibrillation (AF) patients.
Objective: Investigate the relationship between LA fibrosis and
IS risk in AF.
Methods: We performed a review of 841 AF patients who
underwent late gadolinium enhancement magnetic resonance
imaging (LGE-MRI) to determine the level of left atrial fibrosis (%).
Patient demographics and clinical characteristics, including the
history of IS (ischemic stroke and transient ischemic attack), were
collected. Multivariate logistic regression was used to determine
the association between ischemic stroke and different cut-offs of LA
fibrosis.
Results: In this cohort, mean age was 62 years old and 79%
were male. The mean LA fibrosis level was 18.8% (6 7.3). 8.3%
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of patients had a history of IS. In a multivariate analysis of
different LA fibrosis cut-offs and including age, sex, CAD, CHF,
HTN and DM, a LA fibrosis level .25% remained the only
significant predictor of cerebrovascular events, almost doubling
the risk of having an IS (Table).
Conclusion: A left atrial fibrosis level .25% correlates with the
risk of having an ischemic stroke in patients with atrial fibrillation.

PO-699-04
PERI-PROCEDURAL COMPLICATIONS AND LONG-TERM
OUTCOMES IN ATRIAL FIBRILLATION PATIENTS
STRATIFIED FOR CHRONIC KIDNEY DISEASE SEVERITY
UNDERGOING LEFT ATRIAL APPENDAGE OCCLUSION:
RESULTS FROM AN INTERNATIONAL, MULTICENTER
REGISTRY
Domenico G. Della Rocca MD; Michele Magnocavallo;
Christoffel J. van Niekerk MD; Thomas Gilhofer; Grace Ha;
Gabriele D’Ambrosio MD, PhD; Jennifer Galvin PA;
Lukas Urbanek; Boris Schmidt MD, FHRS; Carola Gianni;
Amin Al-Ahmad MD, FHRS, CCDS;
Sanghamitra Mohanty MBBS, MD, MS, FHRS;
Jorge Romero MD, FHRS; J. Christoph Geller MD;
Dhanunjaya R. Lakkireddy MD, FHRS; Luigi Di Biase MD, PhD,
FHRS; Matthew Price; Moussa Mansour MD, FHRS;
Jacqueline Saw MD; Rodney P. Horton MD, FHRS;
Douglas N. Gibson MD, FHRS and Andrea Natale MD, FHRS
Background: Atrial fibrillation (AF) and chronic kidney disease
(CKD) often coexist and share an increased risk of
thromboembolic events. CKD concomitantly contributes to
several pathophysiological changes predisposing towards a prohaemorrhagic state.
Objective: To evaluate the impact of kidney function on periprocedural complications and clinical outcomes in AF patients
undergoing left atrial appendage occlusion (LAAO) with a
Watchman device.
Methods: 2124 consecutive AF patients undergoing Watchman
implantation at 8 different centers were categorized into CKD
stage 1+2 (n51089), CKD stage 3 (n5796), CKD stage 4
(n5170), CKD stage 5 (n569) based on the estimated
glomerular filtration rate at baseline. The primary efficacy
endpoint included a composite of cardiovascular (CV) mortality,
stroke, transient ischemic attack, peripheral thromboembolism
(TE), and major bleeding. The annual TE and major bleeding
risks were estimated based on the CHA2DS2-VASc and HASBLED scores and compared with the annualized observed risk
aiming at calculating the % risk reduction.
Results: A non-significant higher incidence of major periprocedural adverse events (1.7% vs. 2.3% vs. 4.1% vs. 4.3%)
was observed with worsening baseline kidney function (p50.14).
The mean follow-up period was 13 6 7 months [2226 patientyears (PY)]. In comparison to CKD stage 1+2 as a reference, the
incidence of the primary endpoint was significantly higher in CKD
stage 3 (log-rank p-value5 0.04), CKD stage 4 (log-rank pvalue5 0.01), and CKD stage 5 (log-rank p-value5 0.001)
(Fig.1A). A non-significant increase in event rates for stroke/TIA
and clinically relevant bleeding was observed among the four
groups. LAAO led to a TE risk reduction of 72%, 66%, 62%, and
41% in each group (Fig.1B). The relative risk reduction in the
incidence of major bleeding was 58%, 44%, 51%, and 52%,
respectively (Fig.1C).
Conclusion: Patients with moderate-to-severe CKD had a
higher incidence of the primary composite endpoint. The relative
risk reduction in the incidence of TE and major bleeding was
consistent across CKD groups, irrespective of the very different
risk profiles at baseline.

PO-699-05
ATRIAL ENDOMYSIAL FIBROSIS IS ASSOCIATED WITH
SEX, ATRIAL FIBRILLATION, HEART FAILURE AND AGE IN
CARDIAC SURGERY PATIENTS: RESULTS FROM THE
CATCH ME CONSORTIUM
Joris Winters PhD; Aaron Isaacs; Stef Zeemering PhD;
Barabara Casadei; Larissa Fabritz MD; Eduard Guasch;
Lluis Mont MD; Stephane Hatem MD; Paulus Kirchhof MD;
Sander Verheule PhD and Ulrich Schotten MD, PhD
Background: Risk factors for atrial fibrillation (AF), such as
ageing, heart failure and AF itself, enhance AF propensity partly
by inducing atrial fibrosis. Atrial endomysial fibrosis, a type of
reactive fibrosis occurring between cardiomyocytes, impairs
transverse conduction in rapid atrial pacing animal models. The
factors underlying transcriptional regulation of endomysial
fibrosis are largely unknown.
Objective: To examine the contributions of age, sex, AF and heart
failure to the development of endomysial fibrosis in the context of
concurrent pathologies. To study genome-wide transcriptional
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changes associated with endomysial fibrosis in human left and
right atrial appendage biopsies (LAA, n595; RAA, n576).
Methods: An algorithm for automated quantification of
endomysial fibrosis following staining with wheat germ agglutinin
(WGA) was employed. Linear mixed models were constructed to
determine endomysial fibrosis quantity as a function of AF, heart
failure, sex, age and four principal components that accounted for
potential confounding effects of other clinical characteristics.
RNA sequencing was used to study expression changes in the
atrial transcriptome associated with endomysial fibrosis.
Results: Sex, persistent AF, heart failure and age were
independently associated with endomysial fibrosis. We identified
hundreds (LAA: 386, RAA: 311) of RNA transcripts associated
with endomysial fibrosis. None of these associations were
independent from the clinical phenotypes. However, explorative
gene set enrichment analysis identified association of
endomysial fibrosis with gene sets involved in extracellular matrix
organization, immune response, cell motility, developmental
processes, cardiac muscle contraction and proteostasis in LAA
while in RAA only gene sets regulating contractile function were
enriched.
Conclusion: Besides AF, female sex, age and heart failure are
associated with endomysial fibrosis in the atria. While abundance
of none of the differential genes were independently associated
with AF, gene set enrichment analysis suggests an involvement
of extracellular matrix organization, immune response, cell
motility, developmental processes, cardiac muscle contraction in
endomysial fibrosis.
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EPS. ICDs were implanted in five patients: four inducible and one
non inducible. During a follow-up of 51 +/- 35 months, 3 patients
in the inducible group experienced sustained VAs (two treated by
ICD shock) versus none in the non-inducible group (p,0,001).
Conclusion: Performing systematic EPS prior to PVR can help
stratifying the arrhythmic risk in the repaired TOF population.
Identification of pathological isthmuses involved in reentrant VT
allows targeted ablation. In our report preemptive ablation in non
inducible patients with slow conducting AI seem to be safe.
Finally, our protocol can guide ICD implantation.

PO-699-06
ELECTROPHYSIOLOGICAL STUDY PRIOR TO PLANNED
PULMONARY VALVE REPLACEMENTIN PATIENTS WITH
SURGICALLY REPAIRED TETRALOGY OF FALLOT
Benjamin Bouyer M.D; Zakaria JALAL MD;
NICOLAS DERVAL MD; Josselin Duchateau MD, PhD;
Romain TIXIER MD; Thomas Pambrun; Takamitsu Takagi;
Tsukasa Kamakura; Philipp Krisai; Ghassen CHENITI MD;
Pierre Jais MD; Meleze Hocini MD; Michel Haissaguerre MD,
PhD; Jean Benoit Thambo MD and Frederic Sacher MD, PhD
Background: Ventricular arrhythmias (VAs) are the most
common cause of death in patients with repaired Tetralogy
of Fallot (rTOF). However risk stratification remains
challenging.
Objective: We examined outcomes following programmed
ventricular stimulation (PVS) during electrophysiological studies
(EPS), with or without subsequent ablation, in patients with rTOF
planned for pulmonary valve replacement (PVR).
Methods: All consecutive patients aged 18 years with rTOF
referred to our institute from 2010 to 2018 for PVR were included.
Right ventricular (RV) voltage maps were created and PVS
performed from two different sites (apex and infundibulum),
including with isoproterenol if the patient was not inducible at
baseline. Catheter or surgical cryoablation was performed when
patients were inducible or when anatomical isthmuses (AIs) were
judged to have the potential to sustain reentrant VAs. Postoperative EPS was undertaken to guide decisions regarding
implantable cardioverter-defibrillator (ICD) implantation if
patients required surgical cryoablation to complete linear lesions
or in cases of persistent inducibility after catheter ablation.
Results: 77 patients (36,2 +/- 14,3 years old, 71% male) were
included. 18 were inducible and 22 % needed isoproterenol
infusion for inducibility. Ablation was performed in 28 patients (17
inducible, 11 non-inducible with slow conduction isthmuses). 5
patients were inducible after catheter ablation, they benefited
from surgical cryoablation at the time of PVR and a repeated EPS
3 months post surgery. No patients were inducible at the repeated

PO-699-07
RISK OF SUDDEN CARDIAC DEATH IN PATIENTS
UNDERGOING CANCER TREATMENT
Saadia Sherazi; Arpan Patel; Kimberly Hsu MD; Susan Schleede;
Arthur Watts; Scott McNitt; Mehmet K. Aktas MBA, MD, FHRS and
Ilan Goldenberg MD
Background: The risk of sudden cardiac death (SCD) among
cancer patients receiving cancer therapies in not well-defined.
The identification of patients exposed to cancer treatments who
are at risk of SCD may lead to preventive measures and may
improve patient survival.
Objective: Our study aimed to 1), evaluate the risk of SCD during
the first 6 months of cancer treatment and 2), identify predictors of
SCD in patients undergoing active cancer treatment.
Methods: The present study population comprised 8356 patients
who received any cancer treatment at the University of Rochester
Medical Center from 2011-2020. The primary endpoint was
occurrence of SCD during the first 6 months of cancer treatment.
To identify cause of death, medical charts were reviewed for
narratives including a description of the circumstances
surrounding each patient’s death. Mode of death was
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categorized as cardiac or non-cardiac. Cardiac cause of mortality
was further categorized as SCD using the modified Hinkle-Thaler
classification.
Results: Mean age at the time of cancer treatment was 64
+14 years, 50% were female and 85% were White. History
of smoking was reported in 45% of patients, hypertension in
57%, diabetes in 25% and coronary artery disease in 19%.
Death occurred in 834 (10%) within 6 months from cancer
treatment, with SCD was identified in 49 (6%) patients. At 6month follow-up, the cumulative rate of sudden cardiac death
was 0.60% as shown in Figure 1. The cumulative rate of
SCD was significantly higher among patients less than 74
years of age as shown in Figure 2. Consistently cox
regression analysis showed that age less than 74 years was
associated with 2.6-fold higher risk of SCD (HR 2.62, 95%CI
1.04-6.60, p value 0.042).
Conclusion: Cancer treatment may be associated with
increased risk of SCD during the first 6 months of treatment and
the elevated risk of SCD appears to be more pronounced in
patients who are less than 74 years of age. Further prospective
studies with monitoring are warranted to better understand the
mode of SCD in this population and to identify measures for
SCD protection in high-risk patients who receive cancer
treatment.
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PO-699-08
LATE-GADOLINIUM ENHANCEMENT AS A PREDICTOR OF
APPROPRIATE DEVICE THERAPIES IN RECIPIENTS OF
IMPLANTABLE CARDIOVERTER-DEFIBRILLATORS
IMPLANTED FOR PRIMARY PREVENTION
Alan Kiang MD; Deborah Kwon MD; Tom Wang MBChB, MD;
Nicholas Chan MD; Niraj Varma MD, PhD and
Jakub Sroubek MD, PhD
Background: Left ventricular ejection fraction (LVEF) and New
York Heart Association (NYHA) functional class remain the
parameters by which most patients are selected to receive
implantable cardioverter-defibrillators (ICD) for primary
prevention, yet they are relatively non-specific predictors of
sudden cardiac death (SCD) in this population. Meanwhile, there
is growing interest in the use of cardiac magnetic resonance
imaging (cMRI) to help in risk stratifying these patients.
Objective: We aimed to determine if the presence of lategadolinium enhancement (LGE) seen on cMRI is a significant
predictor of freedom from appropriate ICD therapies (primary
endpoint) or of all-cause mortality and/or advanced cardiac
therapies (secondary endpoint) in primary prevention ICD
recipients with idiopathic non-ischemic cardiomyopathy (NICM).
Methods: We performed retrospective chart review on all
patients from 2002 to 2018 with NICM who received a primary
prevention ICD at Cleveland Clinic and who also underwent cMRI
within 6 months of ICD implantation. Patients with specific highrisk syndromes (e.g. cardiac sarcoidosis) were excluded. The
log-rank test was used to compare survival between LGE strata
for both endpoints. For multivariate analysis we used a
competing risks regression model. Gender, age, history of
diabetes, history of atrial fibrillation, NYHA class, creatinine
clearance, LVEF, QTc interval, sphericity index, and history of
cardiac resynchronization therapy were included as covariates.
Results: We identified a total of 74 patients meeting criteria. The
presence compared to absence of LGE was strongly associated
with worse survival from the primary endpoint of appropriate ICD
therapies (Log-rank p 5 0.002) and this remained significant after
adjustment using multivariate analysis. Of the above-mentioned
covariates, only NYHA class was independently associated with
the primary endpoint. For the secondary endpoint, presence
compared to absence of LGE trended towards worse survival
from all-cause mortality and/or advanced cardiac therapies but
did not meet statistical significance (Log-rank p 5 0.1).
Conclusion: In patients with NICM, the presence of LGE on
cMRI could be useful as a specific marker of future SCD risk.
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mortality with, and stratification by, the presence of LoQRS in the
unvaccinated.
Conclusion: QRS amplitude on either the presenting or followup ECG independently predicts mortality and ICU admission in
hospitalized patients with COVID-19 regardless of vaccination
status. Patients who were vaccinated overall had better
outcomes.
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PO-700-01
IMPACT OF VACCINATION STATUS ON QRS AMPLITUDE
DIMINUTION IN PATIENTS HOSPITALIZED WITH COVID-19
Joshua Lampert MD; Shreyas Havaldar; Marc A. Miller MD;
Jacob S. Koruth MBBS, MD; William Whang MD, FHRS;
Abhishek Maan; Chi Zhang MD; Tatjana N. Sljapic MD;
Emmanuel Ekanem MD; Mohit K. Turagam MD; MarieNoelle S. Langan MD; Daniel Musikantow;
Daniel Ross Musikantow MD; Srinivas R. Dukkipati MD, FHRS;
Benjamin Glicksberg and Vivek Y. Reddy MD
Background: We have previously described the prognostic
utility of QRS amplitude diminution (LoQRS) in predicting
mortality and clinical decompensation in patients with COVID-19.
However, whether and how COVID-19 vaccination status
modulates risk prediction is not currently known.
Objective: To assess any effect vaccination status may have on
prevalence or risk prediction of LoQRS.
Methods: We performed a retrospective analysis of patients
admitted with laboratory confirmed COVID-19. Patients were
excluded if the ECG was not acquired within 72 hrs of admission.
Low QRS Amplitude (LoQRS) was defined by a composite of
QRS amplitude ,5mm in the limb leads or ,10mm in the
precordial leads (a composite of V1-V3 and V4-V6), or a  50%
reduction in QRS amplitude. LoQRS was considered present
even if found only in leads V1-V3 or V4-V6.
Results: Among 3,365 patients, 11% were vaccinated and 89%
were unvaccinated. LoQRS occurred in 30.9% of patients (33.5%
of vaccinated patients and 30.5% in unvaccinated patients).
Mortality occurred in 20.4% of patients without LoQRS compared
to 30.2% in patients with LoQRS. The same pattern was seen in
ICU admission, with 23.5% of patients without LoQRS being
admitted to the ICU compared to 33.4% of patients with LoQRS.
In multivariable models, LoQRS was independently associated
with mortality and ICU admission regardless of vaccination status
(or for mortality in unvaccinated patients: 1.24, 95% CI 1.03-1.49,
P,0.01 vs 1.27 (95% CI 1.05-1.52, p,0.01). LoQRS also
predicts ICU admission (OR 1.7, 95%CI 1.4-2.0) in unvaccinated
patients vs. 1.73 (95%CI 1.5-2.1). In a survival analysis,
vaccinated patients demonstrated improved mortality over
unvaccinated counterparts, with a marked increase in

PO-700-02
FEASIBILITY AND SAFETY OF INTRACARDIAC
ECHOCARDIOGRAPHY-GUIDED IMPLANTATION OF THE
WATCHMAN-FLX LEFT ATRIAL APPENDAGE CLOSURE
DEVICE WITHOUT PRE-PROCEDURAL IMAGING: A MULTINATIONAL REGISTRY
Emmanuel Ekanem MD; Mohit Turagam; Petr Neuzil MD;
Shephal K. Doshi MD; Miguel Valderrabano MD; Pavel Hala MD;
Stephen Tang MD; Daniel Musikantow; Joshua Lampert MD;
Abhishek Maan; Daniel N. Pugliese MD; Jonathan Gandhi;
Marc A. Miller MD; Jacob S. Koruth MBBS, MD;
William Whang MD, FHRS; Marie-Noelle S. Langan MD;
Srinivas R. Dukkipati MD, FHRS and Vivek Y. Reddy MD
Background: We and others have demonstrated the feasibility
and safety of intracardiac echocardiography (ICE)-guided
implantation of the Watchman-FLX left atrial appendage closure
(LAAC) device. The current standard of care for ICE-guided LAAC
involves pre-procedural planning with TEE or cardiac CT imaging
for LAA anatomic assessment.
Objective: To report for the first time, ICE-guided WatchmanFLX implantation without pre-procedural imaging.
Methods: A multi-national, retrospective registry of AF patients
undergoing LAAC at 4 centers was divided into two cohorts: in the
first cohort, no pre-procedural imaging was performed, and most
patients underwent ICE-guided LAAC with conscious sedation (a
subset underwent TEE-guided LAAC with general sedation). In the
second cohort, pre-procedural TEE or CT imaging was performed,
and most patients underwent ICE-guided LAAC with conscious
sedation. TEE was obtained in all patients at clinical follow up at
3-6 months. Clinical outcomes were: LAA closure success,
complications, leak, DRTon follow-up TEE, and major safety events.
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Results: The study included 186 patients: 96 patients in the no
pre-imaging group and 90 patients in the pre-imaging group.
There were no significant differences in baseline characteristics
between the two groups: F/M 36%/64% vs 38%/62%, CHA2DS2VASc 4.2 6 1.3 vs 4.1 6 1.3, and HAS-BLED 3.2 6 1.1 vs 2.8 6
1.1, respectively. Technical success of LAAC was 100% in both
groups. The mean procedure time in the no-imaging group with
ICE-guided LAAC was 65.9 6 35.2 mins and 80.3 6 33.3 mins
with TEE-guided LAAC as compared to the pre-imaging group:
60.7 6 22 with ICE-guided LAAC and 104.4 6 37.8 with TEEguided LAAC. Follow-up TEE imaging within 6 months showed
no significant peri-device leak and 1 device related thrombus in
the no pre-imaging group, as compared to 1 significant peridevice leak in the pre- imaging group. There was no significant
difference in the rate of major safety events between groups.
Conclusion: The Watchman-FLX device can be safely
implanted into the LAAC using ICE-guidance without preprocedural imaging for pre-planning. This workflow greatly
facilitates patient flow and minimizes the number of tests to which
patients are subjected.

PO-700-03
CORRELATION BETWEEN ATRIAL FUNCTION, BLOOD
BIOMARKERS, AND HISTOLOGICAL PARAMETERS IN
PATIENTS UNDERGOING CARDIAC SURGERY WITHOUT
HISTORY OF ATRIAL ARRHYTHMIAS
€ l Gilbers; Elham Bidar PhD;
Michal Kawczynski; Martijn Danie
Joris Winters MSci; Stef Zeemering PhD; Sander Verheule PhD;
Aaron Isaacs; Bart Maesen MD, PhD; Harry J.G.M. Crijns PhD;
Isabelle C. Van Gelder MD, PhD and Ulrich Schotten MD, PhD
Background: Atrial arrhythmias are a clinical manifestation of
advanced arrhythmogenic remodeling that is caused by longlasting underlying mechanisms, such as endomysial fibrosis,
myocyte apoptosis, and disturbed ion-channel function.
Clinically, presence of an advanced arrhythmogenic substrate
can be identified by increased atrial volumes. However, before
atrial dilatation occurs, the process of atrial arrhythmogenic
remodeling is quiet and asymptomatic.
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Objective: To identify the relationship between blood biomarkerlevels, atrial tissue fibrosis, and atrial strain parameters in
patients without history of AF.
Methods: Patients undergoing first elective cardiac surgery were
prospectively included (Figure 1). Blood samples were taken one
day prior to cardiac surgery for biomarker analysis.
Intraoperatively, atrial biopsies were taken for quantification of
interstitial fibrosis and cell hypertrophy.
Results: A total of 92 consecutive patients were included in this
study. Increased blood levels of Dickkopf-3 protein (DKK-3),
increased NT-proBNP, and increased pro-BNP2 were associated
with reduced LA global strain and reduced LA contractile strain
(Figure 2). There were no significant correlations between LA
strain parameters and atrial histology. Reduced RA global strain
and RA contractile strain were significantly associated with
increased Angiopoietin-2 (ANG-2) and increased interleukin-6 (IL6) (Figure 2). Reduced RA contractile strain was also associated
with increased LA cell hypertrophy (Spearman’s rho: -0.33,
p50.04). Multivariable analysis showed no significant results for
LA strain. Increased LA cell-to-cell distance (marker of fibrosis)
was an independent predictor of reduced RA contractile strain
(B5-3.78, 95% CI: -6.2 to -1.3, p,0.01) and reduced RA global
strain (B5-3.1, 95% CI: -5.6 to -0.6, p50.02). Also, increased
ANG-2 was an independently associated with reduced RA
contractile strain (B5-3.5, 95% CI: -6.3 to -0.7, p50.02), and RA
global strain (B5-3.7, 95% CI: -6.3 to -1.0, p,0.01).
Conclusion: Several biomarkers are significantly associated
with reduced atrial function in patients without history of AF and
normal atrial volumes. Increased LA cell diameter and ANG-2
blood levels are independently associated with reduced RA
function.
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PO-700-04
PREDICTING RISK OF SUDDEN CARDIAC DEATH BY
ARRHYTHMIA IN HYPERTROPHIC CARDIOMYOPATHY
PATIENTS BY APPLYING MACHINE LEARNING TO
CARDIAC MAGNETIC RESONANCE IMAGES AND
CLINICAL COVARIATES
Changxin Lai BS; Changxin Lai; Dan M. Popescu PhD;
Julie K. Shade PhD; Marc Engels MD; Edem Binka MD;
Jonathan Chrispin MD and Natalia A. Trayanova PhD, FHRS
Background: Hypertrophic cardiomyopathy (HCM) is a leading
cause of sudden cardiac death (SCD) by ventricular arrhythmia
(VA) in young adults. Current clinical criteria outlined in AHA/ACC
and ESC guidelines fail to accurately identify HCM patients at risk
for SCD. Mechanistically, myocardial fibrosis, a hallmark of HCM,
creates substrates for VA. However, few studies have explored
whether features of myocardial fibrosis visualized on late
gadolinium enhanced cardiac magnetic resonance imaging
(LGE-CMR) can be used, in combination with other clinical data,
to forecast VA in a large cohort of HCM patients.
Objective: This study aims to predict risk of VA in HCM patients
by applying machine learning (ML) to LGE-CMR images and
clinical covariates.
Methods: In a single-center retrospective study, LGE-CMR
images and clinical covariates were acquired from 819 patients
with HCM to develop an algorithm for VA (tachycardia or
fibrillation) risk prediction. The left ventricular (LV) myocardium
was automatically segmented from LGE-CMR images by a prevalidated deep learning model which preserves the shape of the
LV with anatomical fidelity. Multiple features quantifying fibrosis
burden were calculated using various standard thresholding
techniques. These were fed, together with most discriminative
clinical covariates selected in a univariate analysis with outcome,
into a tree-based ensemble learning model to identify patients
who experienced VA.
Results: In the univariate analysis, 9 numerical covariates
exhibited significant (p,0.05) discrimination of the outcome in
Mann-Whitney U test. The top 3 covariates were maximum
interventricular septal thickness, LV global longitudinal systolic
strain and LV outflow tract stress. The model incorporating LGECMR-derived information and clinical covariates identified HCM
patients with VA with area under the ROC curve (AUC) of 0.69
and 0.72, respectively, in a 5-fold cross validation (n5570) and a
held-out test (n5143). As a comparison, a model we developed
using only demographic covariates and major risk factors
outlined in AHA/ACC guidelines had AUC of 0.63 and 0.60.

Conclusion: Our ML algorithm offers improved and
generalizable prediction of VA in HCM patients compared with
current clinical guidelines. It could be used to identify HCM
patients at high risk for SCD.

PO-700-05
USE OF MECHANICAL CIRCULATORY SUPPORT IN
ELECTRICAL STORM
Joshua Parker MD; Ari J. Bennett MD; Cameron Incognito MD;
Shravani R. Gangidi MD, MPH; Jeffrey Hedley MD, MS;
Khaldoun G. Tarakji MD, MPH, FHRS; Walid I. Saliba MD, FHRS;
Hiroshi Nakagawa MD, PhD; Oussama M. Wazni MD and
Ayman A. Hussein MD, FHRS
Background: Cardiogenic shock is a known complication of
electrical storm (ES); defined as  3 episodes of sustained
ventricular tachycardia, ventricular fibrillation, and/or implantable
cardioverter defibrillator therapies within 24 hours. Mechanical
circulatory support (MCS) is often needed in such patients.
Objective: To assess the use of MCS (both temporary and
durable) in ES and to investigate its association with outcomes.
Methods: Patients admitted to a single quaternary care center
with a diagnosis of ES between 2015 and 2020 were included.
We identified those individuals that required temporary MCS
[intra-aortic balloon pump (IABP), Impella, extracorporeal
membrane oxygenation (ECMO), TandemHeart] during index
hospitalization and compared both in-hospital and long-term
mortality, in addition to the need for orthotopic heart transplant
(OHT) and placement of a durable left ventricular assist device
(LVAD). Patients who received multiple types of MCS were
adjudicated as the highest degree of support type received.
Results: A total of 261 patients were included; the majority of
which were males (83%) with a history of ischemic
cardiomyopathy (55%) and an average LVEF of 31%. MCS was
utilized in 66 patients: 30 IABP, 17 Impella, 18 ECMO, and 1
TandemHeart. During index hospitalization, overall survival to
discharge was 82.8%, with significantly higher in-hospital
mortality in patients that required MCS (40.9% vs 9.2%,
p,0.0001) but no difference between types of MCS (p50.81).
After an average follow up of 13.9 months, 119 patients died, 10
underwent OHT, and 6 underwent durable LVAD placement. Logrank testing demonstrated significantly lower rates of both overall
survival and survival free of LVAD and OHT in individuals who
required MCS compared to those who did not (median 8.5 vs 31.7
months, p 5 0.0066; 3.7 vs 22.8 months, p 5 0.00064,
respectively). There was no statistically significant difference in
all-cause mortality or survival free of LVAD and transplant
between MCS subtypes (p50.95 and p50.67, respectively).
Conclusion: The need for MCS in patients presenting with
electrical storm portends a higher overall mortality that does not
differ by sub-type or degree of support utilized.

S436

Heart Rhythm, Vol 19, No 5, May Supplement 2022
negative FDG-PET at follow-up.

PO-700-06
ROLE OF SINUS RHYTHM QRS AMPLITUDE,
FRACTIONATION AND DURATION TO IDENTIFY CLINICAL
RESPONSE TO MEDICAL TREATMENT IN PATIENTS WITH
CARDIAC SARCOIDOSIS AND FDG-PET UPTAKE
Martín Ricardo Arceluz MD, PhD; Paco Bravo MD;
Kelvin Nathan Vanard Bush BA, BS, MD, CCDS;
Naga Venkata Krishna Chand Pothineni MD;
Tharian Simon Cherian MD; Fermin C. Garcia MD;
Pasquale Santangeli MD, PhD; Gustavo S. Guandalini MD;
David J. Callans MD, FHRS, CCDS; David S. Frankel MD, FHRS;
Saman Nazarian MD, PhD, FHRS; Gregory E. Supple MD, FHRS;
Robert D. Schaller DO, FHRS; Michael P. Riley MD, PhD;
Rajat Deo MD; Matthew C. Hyman MD, PhD;
Ramanan Kumareswaran MD; Sanjay Dixit MD, FHRS;
David Lin MD, FHRS and Francis E. Marchlinski MD, FHRS
Background: Myocardial fibrosis and inflammation in patients
with cardiac sarcoidosis (CS) may lead to sinus rhythm
abnormalities such as, low QRS amplitude (QRSa), QRS
fractionation (QRSf) and longer QRS duration (QRSd).
Objective: To determine if reduction of myocardial inflammation
associated with medical treatment may improve and/or reverse
these 12-lead ECG parameters.
Methods: 23 consecutive patients (pts) with CS referred for VT
ablation between 2009 and 2018 with18-fluorodeoxyglucose
(FDG) uptake in a positron emission tomographic (PET1) scan at
baseline were studied. All pts received high-dose prednisone 40
mg for 4 to 8 weeks followed by a taper and maintenance therapy
with methotrexate 6 low-dose prednisone, (20 mg/day), until
clinically stable and resolution of inflammation on PET2
performed up to 2 years after initial. In addition to
immunosuppression, pts with reduced LV ejection fraction (13/
23pts) received guideline directed pharmacological therapy for
heart failure. Based on the PET2 results, pts were divided into
PET positive uptake [PET +, (n512)] and PET negative uptake
[PET-, (n511)]. 12-lead ECGs of pts with native conduction from
baseline (ECG1) and at up to 2-years after initial ECG (ECG2)
were analyzed for QRSd, 2QRSf contiguous leads and QRSa.
Results: Baseline findings in patients who had PET2 (+) vs PET2
(-) were similar: sex (men 83% vs 100%), age (5568.3 vs 5568
years), average FDG uptake SUV maximum (5.862.7 vs
6.963.9) and average number of AADs tried before VT ablation
(1.6 vs 1.5); all p value .0.05. Baseline 12-lead ECG1 showed
similar QRSd, 2QRSf contiguous leads and QRSa for PET2 (+)
vs PET2 (-). At follow-up ECG2, 7/11 patients (63.3%) PET2 (-) vs
1/12 patients (8.3%) still PET2 (+) showed ECG improvement
p50.009. Figure 1. ECG changes included QRSa increase in
Lead 1 .2 mV (.2 SEM) - [PET2 (+) 1 pt vs PET2 (-) 4 pts],
QRSd decrease by 18 ms (.2 SEM) - [PET2 (+) 0 pts vs PET2
(-) 1 pt] and/or loss of QRS fractionation [PET2 (+) 0 pts vs PET2
(-) 3 pts].
Conclusion: In patients with cardiac sarcoidosis and VT, 12-lead
ECG QRS demonstrating reversal of fractionation, increase in
QRS amplitude and/or decrease in QRS duration, can help
identify a positive response to medical treatment as indexed by

PO-700-07
INTRAMURAL WIRE ABLATION WITHIN COMMUNICATING
VENOUS BRANCH BETWEEN GREAT AND SMALL
CARDIAC VEIN: A NOVEL TECHNIQUE
Mohsan Mushtaq Chaudhry MD; Selcuk Adabag MD, MS, FHRS
and Venkatakrishna N. Tholakanahalli MD, FHRS
Background: Premature Ventricular Complexes (PVCs)
originating in the region of Left Ventricular summit and intraseptal
region are challenging for ablation due to accessibility. Often
adjacent areas to earliest activation as mapped through Great
cardiac vein (GCV) and Anterior interventricular vein (AIV) are
ablated through right ventricular outflow tract (RVOT), left
ventricular outflow tract (LVOT) or from coronary cusps.
Objective: We describe a new ablation technique using
angioplasty wire, when alcohol infusion is not feasible.
Methods: N/A
Results: A 78-year-old man with newly diagnosed non-ischemic
cardiomyopathy with ejection fraction of 30% and a PVC burden
of 18.3% thought to be the cause of his cardiomyopathy was
brought for ablation. The PVC was initially mapped from RVOT at
2 sites one close to pulmonic valve and second slightly below
close to septum with QS unipolar and 13ms ahead of QRS in
bipolar timing. Mapping from coronary cusps at Raphe due to left
and right cusp fusion showed the same timing. LVOT endocardial
septal location was similar timing. Ablation in those areas with
only transient suppression. A coronary sinus venogram showed
communicating branch (CB) between Great and small cardiac
vein in between RVOT and LVOT intramural course. Mapping
using Vision wire showed 25ms ahead of QRS (Figure1). Vision
wire was exchanged using Asahi Corsair microcatheter and
BMW angioplasty wire was advanced. Angioplasty balloon over
the wire was advanced but couldn’t be cannulated since CB was
small. Hence the microcatheter was advanced to the ostium of
the CB and angioplasty wire was advanced into branch. The
other end of the wire was immersed in water bath. The ablation
settings were changed with maximum impedance limit to 300
ohms. With 20 watts power output and target temperature of 43
deg C, ablation was delivered through ablation catheter with only
2cc/ min irrigation inside water bath. Within 20 seconds PVCs
were terminated and insurance lesions were delivered. No
immediate complications were encountered. Three months post
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ablation the PVC burden was 2.4% with significant improvement
symptomatically.
Conclusion: PVC of intramural origin if not approachable using
alcohol infusion due to caliber of the vein, may be approached with
the wire ablation as described. Notably, no complications were
noted.
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Conclusion: The AN in PURE can eliminate environmental
noise without harmonic ringing, morphological changes, or
attenuation seen with CN and BP filtering.

PO-700-08
ELIMINATION OF HARMONIC RINGING IN INTRACARDIAC
SIGNALS USING DYNAMIC ALGORITHMIC NOTCH
FILTERING
Amin Al-Ahmad MD, FHRS, CCDS; G. Joseph Gallinghouse MD,
FHRS; Thomas P. Ladas BSE, MD, MSE, PhD;
Domenico G. Della Rocca MD; Matthew L. Dare CEPS;
Sterling Jones; Brendon-Sage Quvus BA, MSBME, CEPS;
Sterling Jones and Andrea Natale MD, FHRS
Background: The use of classic notch (CN) and bandpass (BP)
filters on intracardiac electrogram (EGM) channels have long
been considered the best options for correcting environmental
noise in the EP lab. Due to the steep transitions and narrowness
of the bandwidth, these filters can alter signal morphology,
producing artificial harmonic ringing and additional deflections
that may be misinterpreted as physiologic signal fractionation.
CN and BP are often automatically preprogrammed on EGM
channels without further consideration. While filtering to remove
baseline wander is still required to properly interpret signals, an
alternative solution that doesn’t generate harmonic ringing and
artificial fractionation would improve the confidence and
accuracy in identifying abnormal signals.
Objective: To characterize the impact of CN and BP filters on
EGM signals during ablation procedures and evaluate the
Algorithmic Notch (AN) filter within the PURE EPÔ system
(PURE) (BioSig Technologies).
Methods: Signals of clinical interest were assessed during 20
re-do AF ablation procedures that compared signals between
PURE and the GE Cardiolab system. Using PURE the signals
from the same intracardiac channel were run simultaneously
using different filter settings. A control channel was run with only
a high pass filter of 5Hz to remove some baseline wander. The
same signals were subsequently compared to the control with
three different filter settings: 1) a high pass filter of 10Hz + PURE
AN 2) a high pass filter of 10Hz + CN, and 3) a BP 30-500Hz +
CN.
Results: The AN on PURE was consistently the most successful
in removing baseline artifact without significantly altering the
morphology or signal characteristics. The appearance of artificial
deflections resembling physiologic fractionation were seen in the
latter two groups and signal amplitudes were attenuated by 3040% when compared to the PURE AN group.
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PO-701-01
NINE MONTH READMISSION RATES AND CLINICAL
OUTCOMES OF ANTICOAGULATION VERSUS WATCHMAN
DEVICE IN OCTOGENARIANS
Varun Victor MBBS, MD; Mahmoud Khalil;
Dilanthy Annappah MD; Ahmed Mohamed and Kirolos Barssoum
Background: Atrial Fibrillation (AF), the most common
arrhythmia in older adults, is fraught with an increased risk of
stroke. Studies which have demonstrated non-inferiority of Left
atrial appendage occlusion (LAAO) with a watchman device
compared to oral anticoagulation for stroke risk reduction in AF
did not include patients greater than 80 years of age, making it
difficult to generalize these results to this population.
Objective: This study compared nine month clinical outcomes in
patients aged 80 and above who had LAAO with a watchman
device to those who were only on oral anticoagulation for AF.
Methods: This was a retrospective cohort study using samples
from the Agency for Healthcare Research and Quality’s
Healthcare Cost and Utilization Project NRD. We included
patients aged 80 and above admitted between January 2016 and
December 2018 with a primary diagnosis of AF or atrial flutter
who had undergone LAAO with a watchman device or were only
on oral anticoagulation. Clinical outcomes were assessed at 9
months after index admission. Primary outcomes were all-cause
readmissions, readmissions due to intracranial hemorrhage
(ICH), stroke or TIA. Secondary outcomes were readmissions
due to gastrointestinal (GI) bleeding, hematuria and need for
RBC transfusions, colonoscopy or upper endoscopy. Analysis
was done with STATA 17 (Stata Statistical Software: Release 17.
College Station, TX: StataCorp LLC). Owing to differences in
baseline characteristics, an adjusted analysis for the baseline
characteristics was included.
Results: Our study consisted of a total of 491,329 patients in the
anticoagulation group and 2030 patients in the watchman group.
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Baseline characteristics are depicted in table 1. At 9 month follow
up, patients in the watchman group had a significantly higher
frequency of all-cause readmissions compared to the
anticoagulation group (8% vs 6%, P value 0.02, adjusted Odds
Ratio 1.3, 95% CI 1.02 - 1.6). There were no significant
differences in secondary outcomes between both groups as
depicted in table 2.
Conclusion: All-cause readmissions were significantly
increased in the watchman group at 9 month follow-up despite no
significant differences found in ICH, stroke and GI bleeding
related readmissions between both groups. More studies are
needed to support these findings.
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Background: Higher COVID-19 incidence has been associated
with higher out-of-hospital sudden cardiac arrest (SCA) burden.
Incidence of COVID-19 has been disproportionately higher in
non-white populations.
Objective: To compare SCA incidence overall and by ethnicity
during 14 months of the COVID-19 pandemic (Mar 1, 2020 - Apr
30, 2021) to the 14 months prior to the pandemic (Jan 1, 2019 Feb 29, 2020) in a large community.
Methods: All out of hospital SCA cases with likely cardiac
etiology with resuscitation attempted by emergency medical
services (EMS) were prospectively identified from Jan 1, 2019
through Apr 30, 2021 in Ventura County, CA (pop. 848,112). We
compared SCA incidence overall and in Hispanic and nonHispanic county residents. COVID monthly incidence was
obtained from US Centers for Disease Control data. Incidence
rates used US Census 2018 data for Ventura County and were
estimated with Poisson regression.
Results: In the pre-pandemic period (Jan 1, 2019 - Feb 29, 2020)
there were 430 SCA cases in Ventura County, of whom 95 (22%)
were Hispanic. During the pandemic period (Mar 1, 2020 - Apr 30,
2021) there were 526 SCA cases, of whom 164 (31%) were
Hispanic. Comparing the pre-pandemic and pandemic 14-month
periods, the overall crude incidence increased by 11 cases per
100,000 from 50.7 to 62.0 per 100,000 (p,0.001). Among
Hispanics, the crude incidence increased by 19 cases per
100,000 from 26.4 to 45.6 per 100,000 (p,0.001) while among
non-Hispanics, the increase was not statistically significant (from
68.6 to 74.2 per 100,000). During the pandemic, the monthly
COVID incidence was ,5000 until Nov 2020 when it rose sharply,
peaking in Jan 2021 (Figure). Among total cumulative COVID
cases in Ventura County through Dec. 8, 2021 with race/ethnicity
data available, Hispanic individuals comprised 58.5%, while the
overall county population is 44.6% Hispanic.
Conclusion: SCA incidence was significantly higher during the
COVID-19 pandemic period, with a larger increase Hispanic than
non-Hispanic residents. These findings have implications for
community public health and EMS response planning during the
pandemic and subsequent outbreaks.

PO-701-03
ANATOMICAL CONSIDERATIONS AND CLINICAL
INTERPRETATION OF PRONE 12-LEAD ECG: INSIGHTS
FROM A MULTICENTER PROSPECTIVE STUDY

PO-701-02
SUDDEN CARDIAC ARREST DURING THE COVID-19
PANDEMIC IN HISPANIC AND NON-HISPANIC RESIDENTS
OF A WEST COAST COUNTY
Harpriya Chugh BE; Arayik Sargsyan; Kotoka Nakamura;
Damoun Klebe; Audrey Uy-Evanado MD; Jonathan Jui;
Christopher Young; Angelo Salvucci; Sumeet S. Chugh MD,
FHRS and Kyndaron Reinier PhD

Luigi Di Biase MD, PhD, FHRS; Joan Rodriguez-Taveras;
Isabella Alviz MD; Mohamed Gabr MD; Luis Ernesto Cerna MD;
Daniel Rodriguez MD; Sutopa Purkayastha; Marta Lorente-Ros;
Suraj Krishnan; Dimitrios Varrias MD; Maria Gamero;
Kartikeya Dave MD; Jose Matias; Adnan Ahmed;
Rishi Charate MD; Dhanunjaya R. Lakkireddy MD, FHRS;
Andrea Natale MD, FHRS; Sanghamitra Mohanty MBBS, MD,
MS, FHRS; Domenico G. Della Rocca MD and Jorge Romero MD,
FHRS
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Background: Prone positioning increases lung recruitment and
improves oxygenation in acute respiratory distress syndrome
(ARDS) and has been used for decades in spinal and orthopedic
surgery.
Objective: This study aims to provide guidance for the clinical
interpretation of ECGs in prone position and to establish the
electroanatomic explanations for the possible differences that
may be observed.
Methods: ECGs in supine, prone posterior and prone anterior
position were prospectively examined on 85 subjects.
Comparisons of ECG parameters between these positions
were performed. Computed tomography (CT) scans were
performed in both positions to determine possible
electroanatomic etiologies for prone-associated ECG
changes.
Results: There were significant differences in QRS amplitude in
leads V1-V5 between supine and prone positions: V1: 1.08mV
vs. 0.3mV, p,0.0001; V2: 1.61mV vs. 0.35mV, p,0.0001; V3:
1.62mV vs. 0.48mV, p,0.0001; V4: 1.65mV vs 0.63, p,0.0001
and V5: 1.41mV vs. 0.95mV, p,0.0001; respectively. Q waves
were more frequently observed in prone posterior position than in
supine position (V1: 74.5% vs. 10.6%, p,0.001; V2: 23.5% vs.
1.2%, p,0.001, respectively). Flat and inverted T waves were
more common in posterior leads (V1: 98% vs. 66%, p,0.001; V2:
96% vs. 8%, p,0.001; V3: 45% vs. 7%, p,0.001; V4: 25% vs.
4%, p,0.001). A Pearson’s correlation analysis of the 3D-CT
reconstructions measurements showed a significant inverse
correlation between QRS amplitude and the distance from the
center of the heart to the estimated lead positions. (V1: r5-0.816,
p50.0001; V2: r5-0.805, p50.0002; V3: r5-0.77, p50.0005; V4:
r5-0.692, p50.003; V5: r5-0.0422, p50.10; V6: r5-0.02,
p50.95).
Conclusion: Prone position can be used as an alternative of
supine ECG in ARDS and healthy patients. In prone position
ECGs, low QRS amplitude should not be misinterpreted as low
voltage conditions neither should Q-waves in V1-V2 and
abnormal T-waves in V1-V4 be considered anteroseptal
myocardial infarction.
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FHRS; Rishi Charate MD; Domenico G. Della Rocca MD;
Sanghamitra Mohanty MBBS, MD, MS, FHRS;
Andrea Natale MD, FHRS and Luigi Di Biase MD, PhD,
FHRS
Background: Oral anticoagulation (OAC) therapy is the
mainstay of treatment for stroke-risk reduction in patients with
atrial fibrillation (AF). However, OAC use in patients with endstage renal disease (ESRD) on dialysis is associated with a
significantly increased risk of bleeding and an uncertain benefit in
stroke reduction. In these patients, left atrial appendage closure
(LAAC) could be alternative.
Objective: To describe procedural efficacy, safety, and clinical
outcomes of patients with AF and ESRD on dialysis undergoing
LAAC for stroke prevention.
Methods: Consecutive patients with AF and ESRD who
underwent LAAC for stroke prevention were included. LAAC
was performed with Watchman (Boston Scientific) under
continuous echocardiographic guidance. Baseline clinical and
procedural characteristics, post procedural anticoagulation
and clinical outcomes during follow-up were collected. The
primary endpoint was the risk of stroke, which was compared
to historical cohorts. The secondary endpoints were
procedure related complications and all-cause mortality.
Results: Between October 2017 and October 2021, a total of
27 patients (mean age 70 years, +/- 9.1; 29.6% female, mean
CHA2DS2Vasc score 4.6, +/-2.1) were included. Sixteen
patients (59%) had prior history of bleeding on OAC.
Procedural success was achieved in 26 (96%) patients.
Postprocedural treatment included time limited OAC (48%),
single or dual antiplatelet therapy (22% and 26%
respectively), or no antithrombotic treatment (3%). No stroke
or embolic events were reported at a mean follow up of 482
days. Compared with a historical cohort that reported a risk of
hospitalization for stroke of 7.7% with OAC, a significant
reduction in the risk of stroke was observed. Two patients had
procedure related complications. Six patients died (22%),
none of them due to stroke or procedure related
complications. Mortality was lower than 41% reported in a
similar cohort on OAC.
Conclusion: Patients with ESRD and AF undergoing LAAC have
a significant reduction in the risk of stroke during follow-up.
Although all-cause mortality is high in this group of patients,
LAAC should be considered in this group of patients as a
treatment option taking into consideration the lack of proven net
clinical benefit with OAC therapy and the favorable reduction in
stroke risk.

PO-701-04
OUTCOMES OF LEFT ATRIAL APPENDAGE CLOSURE IN
PATIENTS WITH ATRIAL FIBRILLATION AND END-STAGE
RENAL DISEASE ON DIALYSIS
Jorge Romero MD, FHRS; Juan C. Diaz MD;
Sutopa Purkayastha; Jorge Marin; Julian M. Aristizabal MD;
Daniel Rodriguez MD; Isabella Alviz MD;
Mauricio Duque MD, FHRS; Mohamed Gabr MD;
Maria Gamero; Jose Matias; Marta Lorente-Ros;
Luis Ernesto Cerna MD; Dhanunjaya R. Lakkireddy MD,

PO-701-05
ASSOCIATION OF ILLICIT DRUG POISONING WITH
DYSRHYTHMIA - A PROPENSITY WEIGHTED ANALYSIS OF
THE NATIONAL INPATIENT SAMPLE
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Krishna Akella BA, DO; Rohan S. Trivedi BSE, DO;
Rakesh Gopinathannair MA, MD, FHRS and
Dhanunjaya R. Lakkireddy MD, FHRS
Background: Substance abuse is a progressive global epidemic
requiring a complex multisystem approach to improve patient
outcomes. While many studies have sought to evaluate
outcomes of chronic substance abuse, there remains a paucity of
literature to characterize the cardiovascular outcome of acute
poisoning. We sought to evaluate the correlation between illicit
drug poisoning and dysrhythmia.
Objective:
Methods: A composite database of National Inpatient Sample
(NIS) for 2016 and 2017 was queried using ICD-10 codes
[RG1] to identify patients with poisoning from several
commonly abused substances including: cannabis, cocaine,
heroin, amphetamines, hallucinogens, and LSD. A propensity
weighted logistic regression analysis was performed
controlling for age, gender, and comorbidities. Propensity
weighted cohorts were compared for correlation with
dysrhythmias [atrial fibrillation/flutter (AF/AFL), sick sinus
syndrome (SSS), bradyarrhythmia, AV block (AVB1, AVB2,
CHB), supraventricular tachycardia (SVT), ventricular
tachycardia (VT), and ventricular fibrillation (VF)]. [RG1]Were
ICD-10 codes available in 2016, 2017?
Results: The study cohort of 22,485 patients with hospitalization
forillicit drug poisoning was evaluated.Average age was 40+ 0.2
years, 32% of whom were female. A propensity weighted logistic
regression model using each dysrhythmia category as a
dependent variable was performed using Stata 17.0 controlling
for age, gender, and comorbidity (presence of AICD, Pacemaker,
history of chronic heart failure, diabetes, ischemic stroke, COPD,
PVD, CKD, OSA, hypertension, CAD). Using a Bonferroni
correction for 15 variables, a p value threshold of 0.003 was used.
As covariates were chosen based on prior available evidence to
suggest harm, negative Z statistics were assumed to be
erroneous. [RG1] Cannabis poisoning was found to have a strong
correlation to bradyarrhythmia, AVB1. Cocaine poisoning was
found to be strongly associated with SSS, AF/AFL,
bradyarrhythmia, AVB1, AVB2, CHB, SVT, VF, and VT (Table 1).
[RG1]These should be under methods.
Conclusion: Patients with cannabis and cocaine poisoning were
found to be strongly correlated with concurrent dysrhythmia.
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PO-701-06
PREDICTORS OF SUDDEN CARDIAC DEATH AND
ARRHYTHMOGENICITY IN PATIENTS WITH MARFAN`S
SYNDROME
Raphael Spittler MD; Andreas Metzner; Andreas Metzner MD;
Andreas Rillig MD; Ruben Schleberger MD; Julia Moser MD;
Andreas Metzner and Boris A. Hoffmann MD
Background: Marfans syndrome caused by FBN1 mutation is
associated with sudden cardiac death and ventricular
arrhythmias. Data evaluating predictors for these events is
scarse.
Objective: We evaluated predictors of rhythm events and
sudden cardiac death in patients with Marfan`s syndrome.
Methods: In this prospective study 94 adult marfan patients (60
% male, 42 6 15 years) with FBN1 mutation and a follow up of at
least 1 months (median: 5 years, IQR: 3.1 - 10) were included.
Baseline serum N-terminal pro-brain natriuretic peptide (NTproBNP), transthoracic echocardiogram, 12-lead resting ECG
and epidemiological parameters were assessed for further
analysis and predictor selection. Primary endpoint was
composed of ventricular tachycardia, arrhythmogenic syncope or
sudden cardiac death.
Results: In a mean follow-up time of 6.1 6 4 years 15 (16 %)
marfan patients suffered from rhythm event or sudden cardiac
death.Left atrial volume, age, mitral-valve prolaps, impaired left
ventricular ejection fraction, NT-proBNP, gender, QRS duration,
T-peak-T-end intervals with derivatives and aortic bulbus
diameter index were included in further model selection process.
We then performed statistical learning methods with best subset
selection for model evaluation to identify predictors of composite
endpoint. Subsequent multivariate Cox-regression analysis
revealed hazard ratios. LA volume (ml) (HR 1.03 per ml,
p,0.001), impaired left ventricular ejection fraction (HR: 41.7,
p,0.001), male-gender (HR: 4.5, p50.06), QRS duration (HR:
1.03 per ms, p50.02) and TpTe maximum (HR: 1.08 per ms,
p50.02) were identified as independent predictors for the
combined primary endpoint. NT-proBNP was highly correlated to
LA volume and therefore was not significant in the multivariate
model.
Conclusion: In a statistical learning model combination of
echocardiographic and electrocardiographic parameters
performed best in prediction power of rhythm events and sudden
cardiac death in patients with Marfans syndrome.

PO-701-07
IMPACT OF THE ULTRA-SHORT-ACTING BETA1SELECTIVE BLOCKER LANDIOLOL IN PATIENTS WITH A
DEFIBRILLATOR AND HEMODYNAMICALLY UNSTABLE
VENTRICULAR TACHYARRHYMIAS
Yusuke Kondo MD, PhD; Mari Kitagawa; Miyo Nakano MD;
Takatsugu Kajiyama MD, PhD and Masahiro Nakano
Background: Class III antiarrhythmic drugs such as amiodarone
and nifekalant, a pure potassium channel blocker, are commonly
used for the treatment of ventricular arrhythmia. However,
ventricular tachycardia (VT) or ventricular fibrillation (VF)
sometimes shows resistance to these drugs. Beta-blockers have
a different mechanism of action to that of amiodarone and
nifekalant. Landiolol, an ultra-short-acting beta-blocker, was
developed in Japan. It is rapidly metabolized to inactive forms in
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the blood and liver, resulting in a short half-life of approximately 4
min in human blood, and selectively binds to beta1 receptors.
Little is known about the safety and efficacy of landiolol for
recurrent VT or VF who do not respond to class III antiarrhythmic
drugs.
Objective: We aimed to assess the efficacy of landiolol for
patients who suffered from VT or VF after implantable
cardioverter defibrillator (ICD) implantation.
Methods: We enrolled consecutive patients with an ICD in this
pilot study. After recurrent hemodynamically unstable VT or VF
was stopped by antitachicardia pacing or defibrillation, landiolol
was started from 1mg/kg/min, and then titrated up to 10 mg/kg/min
and adjusted between 1 and 10 mg/kg/min for the efficacy
assessment (1-49 h). The primary efficacy endpoint was the
proportion of patients free from recurrent VT or VF.
Hemodynamically unstable VT was defined as arrhythmia with
systolic blood pressure ,80 mmHg or a shock-like clinical
condition requiring electrical defibrillation to stop the arrhythmia.
Results: A total of 7 patients were analysed (male, 6 (86%): age,
68 6 13 years; ejection frtaction, 30 6 17%; ischemic
cardiomyopathy, 2 (29%)). All patients took beta-blockers and
class III antiarrhythmic drugs. Six (86%) patients and 1 (14%) had
VT and VF on admission, respectively. The average VT rate was
181 6 31 beat per minute. Two patients had electrical storm,
defined as recurrent VTor VF more than three times in a day. The
proportion of patients free from recurrent VT or VF was 86%.
Conclusion: Landiolol may be useful for patients with recurrent
VT/VF who do not respond to class III antiarrhythmic drugs.
whether landiolol can be considered the first treatment choice for
VT or VF is still unknown.

PO-701-08
A DATA-DRIVEN PREPROCESSING FRAMEWORK FOR
ATRIAL FIBRILLATION INTRACARDIAC
ELECTROCARDIOGRAMS ANALYSIS
Xiangzhen Kong; Vasanth Ravikumar BSEE, MSEE;
Henri Roukoz MD, FHRS and Elena Talkachova PhD
Background: Atrial Fibrillation (AF) is the most common
arrhythmia. Dominant frequency (DF) and multiscale frequency
(MSF) are used for intracardiac electrograms (iEGMs) analysis to
identify possible driver of AF. However, a suitable bandpass (BP)
filter must be applied to remove iEGMs noise. Currently, no clear
guidelines for BP filter characteristics exist. The lower bound of
the BP filter is usually set to 3-5 Hz, while the upper bound (BPth )
varies from 15 Hz to 50 Hz. This large range might affect the
efficiency of iEGMs analysis.
Objective: We aim to build a data-driven framework to perform
preprocessing of clinic iEGMs. We determined the BP filtering
characteristics by using density-based spatial clustering of
applications with noise (DBSCAN) approach and evaluated the
necessity of removing noisy, and contact-loss ECG leads prior to
analysis. We further demonstrated the application of this
framework for subsequent analysis of the iEGMs and the
identification of abnormal sites.
Methods: Bipolar iEGMs were obtained from 9 AF patients at
least 130 recordings from 18 spatial sites. Two sets of iEGMs for
each patient were created: all iEGMs (Set 1) and Clean iEGMs
(Set 2) with contact-loss or noise removal. iEGMs were filtered
using BP filters with a lower bound of 3 Hz and BPth from 1030Hz. Then DF, MSF were applied at each spatial site. To
demonstrate whether efficiency of analysis are different between
Set 1 and 2, Pearson’s correlation and earth mover’s distance
(EMD) were used to measure the similarity. Then DBSCAN was
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implemented to compare the distributions of DF and MSF then
Dunn index was calculated as evaluation under various BPth.
Results: BPth can affect the frequency analysis of iEGMs, and
that DF is more variable than MSF as shown in Fig.1A.
BPth515Hz has higher Dunn index and clear two clusters as
seen in Fig.1B and C. The removal of noisy and contact-loss
leads benefited DF and MSF analysis in terms of consistently
identifying abnormal sites.
Conclusion: Our research has identified BP filter 3-15 Hz is
optimal for iEGM frequency analysis. The correlation analysis
indicate the necessity to remove noisy and contact-loss lead and
apply efficient BP filtering for iEGM. These results help to build up
a data-driven preprocessing framework of removal of noisy and
contact-loss leads and optimal BP filters for iEGMs analysis.
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PO-702-01
TRANSSEPTAL CATHETERIZATION FOR ABLATION OF
VENTRICULAR TACHYCARDIA ELECTRICAL STORM IN
THE SETTING OF INTERATRIAL SEPTAL THROMBUS
Andrew A. Vu MD and Duy T. Nguyen MA, MD, FHRS
Background: Transseptal puncture in the setting of interatrial
septal (IAS) thrombus could lead to cardioembolic complications.
Objective: We present a rare case of transseptal catheterization
for VT ablation performed in the setting of interatrial septal
thrombus using intracardiac echocardiography (ICE) and
electroanatomic mapping (EAM).
Methods: N/A
Results: A 72 year old male developed an acute MI after right
knee arthroplasty which was complicated by VT/VF arrest and VT
storm requiring VA ECMO for stabilization. VT ablation was
discussed but deferred initially due to thrombi in the descending
aorta and interatrial septum, prohibiting retrograde aortic and
transseptal catheterization approaches. Despite changes in
ECMO flows and anticoagulation, the thrombi persisted. With
ongoing VT storm despite maximal therapy, high risk VT ablation
was offered. A Sentinel cerebral protection device (CPD) was
placed at the beginning of the procedure. Transseptal
catheterization was performed with the aid of ICE and
CartoSound to create contours of the IAS thrombus on EAM.
Using a long deflectable sheath visualized on EAM, the
transseptal needle was directed towards the interatrial septum to
avoid dislodging or transferring the thrombus to the left atrium. VT
ablation was performed successfully and VT was non-inducible.
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At the conclusion of the procedure, an Amplatzer PFO occluder
was placed to prevent right to left paradoxical emboli, and the
CPD was removed. There was no thrombi on the CPD. There was
no change in the interatrial septal thrombus on imaging, and the
patient did not develop any neurological symptoms or
cardioembolic complications post-operatively. The patient
remained arrhythmia-free.
Conclusion: To our knowledge, this is the first reported case of
transseptal catheterization performed in a patient with interatrial
septal thrombus without complications. Although high risk, the
procedure can be performed with aid of electroanatomical
mapping, ICE, and CPD.
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extensive scar throughout the RV epicardium. LV endocardial
and epicardial bipolar voltage map showed abnormalities in
the basal inferior and lateral walls.
Programmed stimulation from the RV apex induced the
clinical VT LBLS V6 transition at 140 bpm. Entrainment
mapping demonstrated the VT exit site to be lateral to the
tricuspid valve. This was targeted with RFA from the
endocardium and epicardium with VT termination. Other nonclinical VT were targeted with RFA delivered to the basal
lateral RV, anterior RV free wall and basal inferoseptal LV.
Repeat programmed stimulation from the RV apex induced
non-sustained VT. No recurrence of VT on 6 months follow
up.
Mutational analysis revealed Valine to be highly conserved at
position 26 and is within the LEM domain. This substitution is
predicted to result in change to the LEM domain structure and
function.
Conclusion: Variants in EMD should be evaluated and
scrutinized in patients with ARVC and X-linked pattern of
inheritance.

PO-702-02
X-LINKED ARRHYTHMOGENIC RIGHT VENTRICULAR
CARDIOMYOPATHY DUE TO PATHOGENIC EMERIN
MUTATION
Ahmed Alsalem MBBS; Matthew Craig Hyman MD, PhD;
Kelvin Nathan Vanard Bush BA, BS, MD, CCDS;
Litsa K. Lambrakos MD; Francis E. Marchlinski MD, FHRS and
Fermin C. Garcia MD
Background: Arrhythmogenic right ventricular cardiomyopathy
(ARVC) is a genetic cardiomyopathy characterized by fibrofatty
tissue replacement of RV myocardium. The majority of ARVC
cases are attributed to mutations in genes coding desmosomal
proteins. Rarer cases of ARVC are associated with mutations in
nuclear envelope proteins, mainly LMNA and TMEM43. An
ARVC phenotype has not been associated with an emerin (EMD)
mutation.
Objective: Describe a family with X-linked ARVC due to a
pathogenic EMD mutation and characterize the arrhythmogenic
substrate in the proband.
Methods: NA
Results: A 52-year-old male with a history of ARVC, complete
heart block and CRT-D placed in 2019 presented with ventricular
tachycardia. Family history was significant for a brother
diagnosed with ARVC and sudden cardiac death in a maternal
uncle. Genetic testing showed known pathogenic missense
mutation in EMD that encodes for emerin (EMD, NM_000117.2 c.
77 C.T: p. Val26Ala).
Catheter ablation was performed with retrograde access to the
LV as well as anterior subxiphoid pericardial access to
facilitate epicardial mapping and ablation. Endocardial bipolar
voltage mapping showed extensive low voltage scar from the
basal RV free wall extending to the infundibulum consistent
with ARVC. Epicardial RV bipolar voltage map showed

PO-702-03
THE GHOSTS OF LEADS PAST: LEAD CASTS AND
RECURRENT BACTEREMIA
Joseph Adewumi MD; James Arthur Mann MD; Syed Rafay Ali
Sabzwari MBBS, MD; Lukasz Cerbin MD; Christopher Barrett;
Lohit Garg MBBS, MD; Amneet Sandhu MD;
Alexis Z. Tumolo MD; Johannes C. von Alvensleben MD, CEPSP; Michael A. Rosenberg MD; Jason West MD;
Ryan G. Aleong MD, FHRS; Paul D. Varosy MD, FHRS;
Muhammad Aftab MD; Michael J. Rochon-Duck MD;
Matthew M. Zipse MD and Wendy S. Tzou MD, FHRS
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Background: Lead extraction can be complex and has inherent
risk. Many acute complications are related to adhesions and
fibrosis developing around chronic leads during removal.
However, less appreciated chronic complications include those
related to consequences of lead cast(s) retained following lead
removal, including but not limited to distal embolization.
Objective: We report a case of a lead cast identified with 3D
intra-cardiac echocardiogram (ICE) after pacemaker extraction
and its suspected role in persistent bacteremia.
Methods: NA
Results: A 23-year-old male with repaired Tetralogy of Fallot and
complete heart block status post dual chamber pacemaker
presented with pacing induced cardiomyopathy. He subsequently
underwent extraction of atrial and ventricular leads and implant of a
left axillary CRT-D system. Unfortunately, he developed MRSA
bacteremia necessitating CRT-D extraction, temporary pacing until
bacteremia cleared, and subsequent temporizing leadless
pacemaker implantation. During the extraction, two large masses
were identified by TEE, which were consistent with fibrin casts
retained from the previous atrial and coronary sinus pacing leads.
Due to the extent of the retained debris and potential risk of future
infection, 3D ICE-guided removal with catheter-based aspiration
systems was attempted but was unsuccessful with both the
Penumbra and Angiovac systems. Of note, the extent of fibrin
deposition was better appreciated on intraprocedural 3D ICE
compared to cardiac CTor transesophageal echocardiogram (TEE).
One cast in particularly stretched from high SVC into the coronary
sinus. In follow-up, bacteremia recurred without alternative source
and antibiotics were re-initiated with future plan for surgical removal if
required.
Conclusion: Lead cast formation after extraction is common and
generally carries a benign clinical course when casts are small
and bacteremia has cleared; however, we present a case
demonstrating both the utility of 3D ICE in visualizing fibrin casts
and a concerning clinical course associated with large fibrin casts
and development of recurrent bacteremia.
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Objective: We present a case of ventricular tachycardia
documented via device interrogation and 12-lead ECG following
recent TAVR.
Methods: N/A
Results: An 81 year-old male with history of non-obstructive
coronary artery disease and aortic stenosis who presented
with worsening fatigue and exertional dyspnea for the past 1
year was found to have severe aortic stenosis and
subsequently underwent TAVR with a 34mm Evolut R valve
(Medtronic, Massachusetts, USA). Post-procedure, he
developed intermittent LBBB requiring temporary transvenous
pacing. Echocardiogram revealed optimal aortic valve position
with mild paravalvular leak. An electrophysiologic study
demonstrated provoked infra-His conduction block and a dualchamber permanent pacemaker was implanted. During
routine follow up, he was noted to have episodes of presyncope and frank syncope over the previous week. Device
interrogation demonstrated paroxysms of symptomatic VT
lasting up to 5 minutes in duration. During his office visit the
patient lost consciousness and device interrogation again
confirmed VT. 12-lead ECG was suggestive of bundle branch
reentrant tachycardia. The patient developed VT storm
requiring amiodarone, lidocaine and cardioversion.
Unfortunately, diagnostic EPS was unable to induce
ventricular tachycardia after anti-arrhythmic loading. His
pacemaker was upgraded to CRT-D. On 12-month follow up
our patient is doing well and has had no further episodes of
VT off anti-arrhythmics.
Conclusion: Rare mortality post TAVR was previously thought
due to complete heart block and ventricular asystole. However,
bundle branch reentry or direct myocardial irritation and
increased automaticity from mechanical interaction with TAVR
struts may predispose to post-TAVR ventricular tachycardia.
Atypical causes of VT should be considered in patients with
recent TAVR.

PO-702-05
EXTRASKELETAL CALCIFICATIONS IN A DIALYSISDEPENDENT TEENAGER: A NOVEL CAUSE OF ACQUIRED
PEDIATRIC COMPLETE HEART BLOCK
Jillian Olsen MD; Taylor S. Howard MD; Jeffrey J. Kim MD;
Prakash Masand MD; Tam Dan N. Pham MD; Tal Leyat MD;
Santiago O. Valdes MD and Christina Y. Miyake MD, MS

PO-702-04
VENTRICULAR TACHYCARDIA FOLLOWING TAVR DUE TO
ELECTRICAL IRRITABILITY FROM VALVE PLACEMENT
Cyrus Adel Hadadi MD; Zayd A. Eldadah MD, PhD;
Manish H. Shah MD and Sung W. Lee MD
Background: TAVR is rapidly evolving as the treatment modality of
choice for aortic stenosis, however patients may be at risk for
arrhythmias caused by temporary electrical irritability from valve
placement.

Background: Atrioventricular (AV) block in children is most often
congenital, surgical, or secondary to myocarditis. Complete heart
block due to renal failure in a pediatric patient with normal cardiac
function has not been reported.
Objective: This is the first known case of calcium deposition
secondary to chronic renal failure leading to complete heart block in
a child with previously normal conduction and ventricular function.
Methods: N/A
Results: A 16-year-old girl with dialysis-dependent end stage
renal disease from nephrotic syndrome was found to be
bradycardic at a routine dialysis appointment. Electrocardiogram
(ECG) demonstrated new complete AV block when compared to
an ECG from two months before. Previous echocardiograms
obtained for hypertension were normal aside from mild dynamic
flow acceleration from subaortic hypertrophy, and in retrospect,
echo-bright papillary muscles. Workup for etiologies of AV block,
including medications, hypercalcemia, infection, autoimmune
disease, and genetic syndromes was negative. Her uncontrolled
chronic kidney disease-mineral and bone disorder (CKD-MBD)

S444
increased her risk of extraskeletal calcifications from an elevated
calcium phosphorous product and secondary
hyperparathyroidism. To identify potential calcium deposition, a
cardiac CT was obtained, demonstrating calcifications along the
aortic and mitral valves in the region of the central fibrous body
(AV node). The coronaries were normal. Her degree of
calcification was attributed to noncompliance with CKD-MBD
medications. Although there are reports of calcium deposition
and heart block among adults on dialysis, there are no known
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present a case of SIAT successfully treated with Scopolamine
transdermal patch to further support the hypothesis that SIAT is
vagally mediated.
Methods: NA
Results: A 45 year old Hispanic male with pelvic floor
dysfunction presents with complaint of palpitations. Symptoms
occur predominantly while swallowing and with bearing down
exercises for his pelvic floor dysfunction. Cardiac work up
revealed a structurally normal heart and monitor revealed
paroxysmal atrial tachycardia. Metoprolol tartrate did not improve
his symptoms. In our clinic, two months after symptom onset,
non-sustained atrial tachycardia was reproducibly induced while
swallowing a glass of water (Figure 1) confirming the diagnosis of
SIAT. He was treated with Scopolamine transdermal patch with
improvement in symptoms and a dramatic decrease in atrial
arrhythmia burden (Figure 2). At two months follow up, he
reported resolution of symptoms and ECG recorded during
swallowing elicited no atrial arrhythmia.
Conclusion: To our knowledge this is the first case report of
Scopolamine, an anti-muscarinic agent being successfully used
to treat SIAT. Arrhythmia suppression with Scopolamine further
supports the hypothesis that the arrhythmia is vagally mediated.

pediatric cases of acquired complete AV block secondary to
chronic renal failure in children without concomitant cardiac
dysfunction. Given an irreversible and presumably progressive
cause of our patient’s heart block, a right ventricular leadless
pacemaker was implanted. A leadless device was chosen due to
her dialysis dependence with possible infection risk and
sedentary lifestyle. After seven months of follow up, she remains
in complete heart block.
Conclusion: Awareness of this rare, progressive, and potentially
fatal occult complication of renal failure expands our knowledge
of and differential diagnosis for complete AV block in the pediatric
patient.

PO-702-06
SUCCESSFUL TREATMENT OF SWALLOWING INDUCED
ATRIAL TACHYCARDIA WITH SCOPOLAMINE
Madhan Nellaiyappan MBBS; Timothy Gerard Petrie MD;
Shashank Jain BS, MD; Sergio G. Thal MD, CEPS-A and
Judith A. Mackall MD, FHRS
Background: Swallowing Induced Atrial Tachycardia (SIAT) is a
rare clinical entity with an incidence of 0.6% among paroxysmal
atrial arrhythmias. It is usually seen in middle aged males and is
associated with structurally normal hearts. The tachycardia
originally thought to be related to a mechanical effect of the
esophagus on the left atrium was shown under ICE to initiate
with swallowing but before peristalsis. Recent data from heart
rate variability analyses also indicate a surge in
parasympathetic activity prior to induction of tachycardia.
Parasympathetic activity decreases refractoriness of the atrial
tissue in a heterogeneous fashion thereby facilitating initiation
and maintenance of SIAT.
Objective: SIAT has been treated with betablockers, calcium
channel blockers and antiarrhythmics with modest outcomes. We

PO-702-07
TACHYCARDIA MEDIATED CARDIOMYOPATHY AND
EMBOLISM OF LV THROMBUS SECONDARY TO
INCESSANT SLOW/FAST AVNRT

Poster Session VI
Bahij Kreidieh MD; Steven Liskov; Arthur Omondi MD and
Sheetal Chandhok MD
Background: Incessant AVNRT is an exceedingly rare cause of
tachycardia-mediated cardiomyopathy and life-threatening
complications.
Objective: We report a catastrophic case of incessant AVNRT
presenting with biventricular heart failure, left ventricular (LV)
thrombus and peripheral embolization.
Methods: N/A.
Results: A 66 year old man with no significant past medical
history presented with dyspnea and incessant tachycardia of 3
week duration (Fig a). He received IV adenosine in escalating
doses (6mg, 9mg, 27mg), followed by 300mg of PO flecainide, IV
diltiazem and IV metoprolol, all of which failed to reliably
terminate his arrhythmia. With IV diltiazem drip, he had periodic
return to sinus rhythm. Echocardiography revealed biventricular
failure with severe LV dysfunction in a global pattern with LVEF of
20% and a large, spherical and mobile thrombus measuring 2.4 x
1.6 cm in the LV apex (Fig b). IV heparin was initiated. A few hours
later, he developed acute pain, paresthesias and absent pulse in
the right leg. CTA showed acute right popliteal occlusion (Fig d).
With continuous IV heparin, the thrombus resolved. EPS
revealed incessant SVT with cycle length of 420ms and VA time
of 16 ms. Ventricular entrainment revealed VA His response,
consistent with slow/fast AVNRT (Fig c). There was retrograde
only nodal conduction and no evidence of atrial tachycardia.
Ablation was successful in restoring sinus rhythm. Repeat
inpatient echo showed improvement of LVEF to 35% with
resolution of LV thrombus.
Conclusion: Although it usually has a benign course,
unrecognized incessant AVNRT can cause cardiomyopathy
and dire consequences if not recognized and treated
proactively.
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We then decided to cannulate CS and a CS lead was placed at
posterolateral branch with good parameters (LV threshold
2.0V@0.4ms). Of note, RA lead also had a high threshold,
3.5V@1.0ms. CRT-P was programmed AAIR with DDDR; LV
only; 60 - 120 bpm. Post-implant EKG showed atrial pacing with
a marked latency from pacing spike to P wave, indicating that
the fibrosis process also extensively involved RA myocardium.
Objective: To report an interesting ECG and a technique for
pacemaker implantation in a patient with RV EMF and sinus node
dysfunction requiring cardiac pacemaker.
Methods: N/A
Results: Cardiac conduction defects are not common in
EMF. This patient presented with sinus arrest with a
junctional escape beat with escape-capture bigeminy
(escape-echo bigeminy). This dysrhythmia is rare and
usually presents in SA node disease, because its requires
the sinus interval to be longer than the escape interval. In
patients with EMF who require pacing, the subendocardial
fibrosis and calcification make it difficult to pace with
endocardial pacing leads. The published case series
reported epicardial pacing in RV EMF. We now describe a
case of RV EMF that has symptomatic SA node dysfunction
requiring permanent pacing. RV and RA leads had very high
threshold and low sensing, suggestive of extensive disease
involving both RA and RV endocardium. Despite the
absence of evidence of AV node dysfunction at the time of
implant, we were concerned about disease progression, and
inserted an LV lead for back-up ventricular pacing.
Conclusion: Cardiac conduction defect in EMF is rare and
endocardial pacing is challenging due to endocardial fibrosis
and calcification. Transvenous pacing using CS lead is an
alternative pacing site that can negate the need for
epicardial pacing.
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HOW CAN WE PACE THE DEAD MYOCARDIUM?
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Sanatcha Apakuppakul and Nilubon Methachittiphan MD, FHRS
Background: A 57 years old female with RV endomyocardial
fibrosis (EMF) presented with syncope. EKG showed sinus
arrest with junctional escape beat and atrial beat (Fig1) in
bigeminy pattern. This is most likely junctional rhythm with
escape-capture bigeminy, which indicates SA node
dysfunction. The patient was scheduled for pacemaker
implantation. RV lead implantation was attempted first with an
active fixation lead. However, we could not find a location in the
RV cavity that had reasonable sensing and pacing threshold.

POLAR RESPIRATORY SINUS ARRHYTHMIA MAP
FEATURES ARE POTENTIAL BIOMARKERS OF ACUTE
CARDIAC AUTONOMIC DYSREGULATION DUE TO
PSYCHOLOGICAL STRESSORS
Karl Magtibay MASc and Karthikeyan Umapathy PhD
Background: Exposure to psychological stressors could trigger
acute autonomic dysregulation, increasing the risk of
catecholaminergic polymorphic ventricular tachycardia (CPVT)
in vulnerable patients. Changes in respiratory sinus arrhythmia

S446
(RSA) could indicate autonomic dysregulation due to acute
external stressors. In addition, respiration habituation with
respect to average RR interval from polar RSA maps could
demonstrate changes in autonomic function.
Objective: Correlate effects of psychological stressors with
changes in polar RSA maps derived from subjects equipped with
smart wearable devices.
Methods: We obtained smart wearable stress data from a
publicly available database, providing ECG and respiration
signals and psychological data from 15 subjects (28 6 2 years
old) during baseline and stressful (Trier Social Stress Test TSST) conditions. First, polar RSA magnitude and angle were
derived by mapping a time series of RR intervals onto angular
respiration cycles, with the start and end of a respiration cycle
marked as 0 and 359 , respectively. Next, we calculated
average respiration habituation (qc) and average RR interval (Rf)
from a polar RSA map. Finally, we binarily categorized each
subject’s stress levels to non-stressed and stressed to match with
respective polar RSA features. We used the Watson-Williams
test for statistical analysis using a 95% confidence interval.
Results: Eight participants reported elevated stress levels during
TSST. We observed decreased average Rf values among these
subjects compared to baseline measurements (0.7 6 0.1s vs 0.9
6 0.1s, p , 0.05), indicating increased heartbeats per respiration
cycle. Moreover, stressed subjects’ respiration cycles during
TSST habituate at the inspiration phase in contrast to baseline,
which is demonstrated by low qc values (3 6 1 vs. 335 6 3 , p
, 0.05) indicating increased inspiration rates. Participants who
reported no change in stress levels between baseline and TSST
conditions did not have a statistically significant difference in their
Rf and qc values.
Conclusion: An increase in inspiration and heart rates is
concordant to a subject’s perceived stress level. Polar RSA map
features could be used as biomarkers to monitor acute autonomic
dysregulation due to psychological stress.

PO-703-02
DIGITAL HEALTH DEVICE DEMONSTRATES THE
LONG-TERM IMPACT OF COVID-19 ON THE
CARDIOVASCULAR AND AUTONOMIC SYSTEM

Heart Rhythm, Vol 19, No 5, May Supplement 2022
LILAS DAGHER MD; Abdel Hadi El Hajjar; Mario Mekhael;
Charbel Noujaim MD, MS; Tarek ayoub MD; Dan L. LI MD;
Chan Ho Lim and Nassir F. Marrouche MD, FHRS
Background: Increasing data shows that COVID-19 can impact
the cardiovascular system beyond the infection period.
Objective: Using continuous digital health monitoring to
investigate the long-term impact of COVID-19 on the
cardiovascular and autonomic system.
Methods: We conducted a prospective, observational study of
119 patients who were 18 years or older and previously
diagnosed with COVID-19. A digital health device was used to
continuously collect participants’ biometric data, including resting
heart rate (RHR), heart rate variability (HRV), respiratory rate
(RR), and oxygen saturation (SpO2) weeks after the infection.
COVID-19 patients’ data were compared to controls who were not
diagnosed with COVID-19.
Results: Data was collected 1716114 days after COVID-19
diagnosis. Baseline characteristics are shown in Table 1. Mean
RHR /day/person was significantly higher in the COVID-19 + arm
compared to the control arm (71.5 (6 8.6) bpm vs 63.7 (68.9), p
, 0.001). Mean HRV day/person was significantly lower in the
COVID-19 + arm compared to the control arm (38.9 (614.4) ms
vs 44.0 (619.2) ms, p 5 0.01). RR mean/day/person was higher
in COVID-19 + arm compared to the control arm (13.9 6 1.5
breaths/min vs 12.4 61.1, p-value,0.001). COVID-19+ patients
demonstrated a slightly higher mean SpO2 (95.7 (61.3) mmHg
vs 94.8 (61.9) mmHg, p,0.001).
Conclusion: COVID-19 seems to cause a sustained long-term
impact on the cardiovascular and autonomic systems in
previously infected patients.
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PO-703-03
CORRELATION OF ELECTROCARDIOGRAPHIC RHYTHM
INTERPRETATIONS IN KNOWN ATRIAL FIBRILLATION
PATIENTS WITH THE OURA RING
PHOTOPLETHYSMOGRAPHY SENSOR ALGORITHM
Darren Harrison MD; Nabeel Syed Saghir MD;
Edgar Torres Fernandez; Tuomas Kentta MSBME, PhD;
Juhani Junttila MD, PhD; Kristopher M. Heinzman MD, FHRS;
Mauricio F. Hong MD, FHRS and Thomas K. Kurian MD, FHRS
Background: Oura Ring (OR) is a wearable device that uses
infrared photoplethysmography (PPG) sensors to identify and,
using detection algorithms, differentiate normal sinus rhythm
(NSR) from atrialfibrillation (AF). However, this method of
detection has yet to be validated clinically.
Objective: To investigate the accuracy of the OR algorithm (not
commercially available) in differentiating AF from NSR.
Methods: Patients (n582) with known AF undergoing chemical/
electrical cardioversion or catheter ablation were identified at two
academic medical centers. After ring size selection, patient’s
hands were shielded from external light with instructions to keep
the hand still for . 10 minutes. OR data was collected
simultaneously with three-lead electrocardiogram data both
before and after cardioversion or AF ablation. All ECG strips were
manually interpreted by an Electrophysiologist. OR PPG data was
analyzed using an OR proprietary algorithm to detect AF or NSR.
Results: The analysis of 82 patients included 84.2% undergoing
electrical/chemical cardioversion and 15.8% catheter ablation.
7056 30-second tracings were analyzed using OR detection
algorithms based on primary PPG data (Figure 1) collected.
When comparing OR detection algorithms to standard ECG
interpretations, AF was correctly detected in 3477/3725 (93.3%)
tracings and NSR detected in 3198/3331 (96.1%) tracings via
PPG. This resulted in a specificity of 98.6% and a negative
predictive value of 98.5% for AF. Out of 7056 tracings, 285 (4.4%)
AF tracings were classified as inconclusive by the OR algorithm.
Conclusion: OR has developed a PPG based AF detection
algorithm that can accurately detect AF or NSR in patients
undergoing cardioversion or AF ablation. Further studies are
needed to validate real-world outpatient-based AF screening and
detection once this technology is commercially available.
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Background: We previously developed artificial intelligence (AI)
assisted prediction of heart failure (HF) from electrocardiogram
(ECG-AI), using data from Atherosclerosis Risk in Communities
Study (ARIC). ECG-AI provided an area under the receiver operating
curve (AUC) of 0.82 (0.78-0.86) on the hold-out test dataset in ARIC.
However, it is unknown how ECG-AI predictions perform for HF with
reduced or preserved ejection fraction (HFrEF or HFpEF).
Objective: The purpose of this study was to externally validate
ECG-AI on data from the Multi Ethnic Study of Atherosclerosis
(MESA) for prediction of incident HF with clinically obtained left
ventricular ejection fraction (EF) values.
Methods: We implemented a previously developed ECG-AI (a
convolutional neural network model to predict 10-year HF risk
from ECG) assisted survival model on baseline ECGs of MESA
participants without prevalent HF. Incident HF was confirmed by
an adjudication committee. The EF values to define HFrEF (EF
,50%) and HFpEF (EF 50%) were recorded at the time of HF
diagnosis from a clinical echocardiogram or other imaging
obtained by medical record review.
Results: In 6,792 MESA participants (mean age 62.3610.4, 52%
female, 28% black), 281 (4.1%) developed HF within 10 years. Our
ECG-AI assisted survival model predicted HF with an AUC of 0.87
(0.84-0.90). As detailed in Table 1, predicted HF risk for controls was
significantly lower compared to risk predicted for any HF
subcategory. The predicted risk for HFrEF was higher than predicted
risk for HFpEF, though was not statistically significant. The false
negative rate was significantly lower in HFrEF compared to HFpEF.
Conclusion: ECG-AI based 10-year prediction of HF risk is
externally valid on MESA data. ECG-AI can predict risk for both
HFrEF and HFpEF, though predictions are more sensitive for
HFrEF compared to HFpEF. However, there is no evidence ECGAI can help distinguish between HFpEF and HFrEF. Because
ECG-AI was not originally designed to distinguish between HF
subtypes, calibrating the original ECG-AI model via transfer
learning on a dataset annotated with HFpEF and HFrEF may
produce a model to distinguish HFpEF from HFrEF and controls.

PO-703-05
LONG-TERM CARDIAC IMPLANTABLE ELECTRONIC
DEVICE INCIDENCE AND SURVIVAL FOLLOWING HEART
TRANSPLANTATION

PO-703-04
ECG-AI CAN PREDICT RISK FOR HEART FAILURE WITH
BOTH PRESERVED AND REDUCED EJECTION FRACTION
Ibrahim Karabayir PHD; Liam Butler PHD; Dalane Kitzman MD;
Alvaro Alonso MD, PHD; Geoff Tison MD, MPH;
Lin Yee Chen MD, FHRS; Gari Clifford DPhil;
Elsayed Z. Soliman MD and Oguz Akbilgic PHD

Zain Gowani MD; Meg Scott BS, MD;
Brett Matthew Tomashitis MD; Ashley Waring MD;
Amanda Northup MD; Mathew Gregoski PhD;
Bhavadharini Ramu MD; Adrian Van Bakel MD, PhD and
Michael R. Gold MD, PhD, FHRS
Background: Pacemaker use after heart transplantation declined
dramatically with the development of the bicaval anastomosis
technique about 30 years ago. However, the lifespan of heart
transplant patients continues to improve, with much less known
about the rate and risk of late device implantations.
Objective: To evaluate the incidence, risk factors, and impact of
CIED on survival after heart transplant.
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Methods: This was a retrospective, single-center study of 477
consecutive adult orthotopic heart transplant patients with
bicaval anastomosis at MUSC from 1991-2017. The primary
endpoint was freedom from pacemaker or ICD implantation.
Multivariate logistic regression was performed for covariates
related to survival and device implantation.
Results: At transplant, mean recipient age was 47 6 16 years and
mean donor age was 30+ 11 years. Devices were implanted in 32
patients (6.7%) including 29 pacemakers (91%) and 3 ICDs (9%).
Four patients (13%) received pacemaker during the perioperative
period. Implantation rates remain low for the first 10 years posttransplant (3% per year), particularly outside the perioperative
period. Over the subsequent 20 years, device implantation rate
increased substantially (7% per year), regardless of indication
(Figure 1).Recipient age at follow-up, donor age at transplant, and
total lifespan of donor heart were all significantly associated with
survival and device implantation on univariate analysis. On
multivariate analyses, survival post-transplant remained associated
with device implantation (p,0.01) and recipient age at transplant
(p50.04). Device implantation remained associated with recipient
age at implant (p50.02) and total lifespan of donor heart (p,0.01).
Conclusion: Pacemaker implantation rates are low during the
perioperative period and first 10 years following heart
transplantation. However, there is a 2.3-fold increase in
pacemaker implantation among long term survivors (. 10 years).
ICD implantations remain low in this cohort. Survival is longer
among patients with implanted devices.

PO-703-06
ATRIAL SCARRING PREDICTS AF RECURRENCE BUT NOT
LV RECOVERY IN AF-MEDIATED CARDIOMYOPATHY
Louise Segan MBBS (Hons), FRACP, MPH; David Chieng MBBS,
CCDS; Hariharan Sugumar BMBS;
Aleksandr Voskoboinik MBBS, PhD; Liang-Han Ling MBBS, PhD;

Heart Rhythm, Vol 19, No 5, May Supplement 2022
Geoffrey Lee MBChB, PhD; Jonathan M. Kalman MBBS, PhD,
FHRS; Peter M. Kistler MBBS, PhD, FHRS and
Sandeep Prabhu MBBS
Background: Previous studies have evaluated atrial
electroanatomical characteristics according to heart failure (HF)
status, though the association with outcomes is uncertain.
Objective: We sought to evaluate the impact of left atrial (LA)
electroanatomical characteristics on outcomes in patients AF
mediated cardiomyopathy (AFCM).
Methods: Consecutive patients with AF and HF (LVEF,45%)
without ventricular fibrosis on CMR underwent LA
electroanatomical mapping prior to AF ablation. Global and
regional Unipolar and Bipolar voltage, scarring, fractionation and
conduction velocity were collected and the association with LV
recovery and AF recurrence was evaluated.
Results: Forty-one patients (12.2% female, age 59612 years,
80.5% PsAF, LVEF 3268%, LAVI 56615mL/m2) were included. At
6 months, 36.6% experienced AF recurrence and 68.3%
demonstrated LV recovery. Patients were stratified based on
presence (n520) or absence (n521) of LA scar (,0.05mV).
Baseline characteristics were similar, though PsAF and AF
recurrence were higher in the scar cohort (Table). Global scar
burden was 1.561.3% in the scar group with higher fractionation
(p50.002) though similar tissue voltage and conduction velocity
compared to non-scar (all p.0.05). Global LA scar (x2 5.707,
p50.017) and fractionation (R50.462, p50.002) were associated
with AF recurrence but not LV recovery (x2 5 0.344, p50.558;
R50.168, p50.294) albeit with a comparable AF burden (1.4 vs
1.1%, p50.054).
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Conclusion: In patients with a likely AFCM, the presence of atrial
scar does not impede impact upon LV recovery post ablation, despite
increased AF recurrence. Adverse atrial remodelling should not
deter from catheter ablation in patients with suspected AFCM.
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PO-703-08

PO-703-07

OPTIMIZING ELECTROCARDIOGRAPHIC MONITORING TO
CONFIRM ATRIAL FIBRILLATION FOLLOWING WEARABLE
IRREGULAR HEART RHYTHM DETECTION: THE FITBIT
HEART STUDY

IMPROVED LEFT VENTRICULAR EJECTION FRACTION
AND STROKE VOLUME WITH HIS BUNDLE PACING ARE
ASSOCIATED WITH HIGHER MAGNITUDES OF GLOBAL
LONGITUDINAL AND CIRCUMFERENTIAL STRAINS

Steven A. Lubitz MD, MPH; Michael V. McConnell MD, MSEE;
Caitlin Selvaggi MS; Steven Atlas MD, MPH;
David D. McManus MD, MSci, FHRS; Sherry Pagoto PhD;
Daniel E. Singer MD; Alexandros Pantelopoulos PhD;
Andrea Foulkes PhD and Tony Faranesh PhD

Muhammad Shuja Khan PhD; Annie Hirahara; Yuki Ishidoya MD;
Ravi Ranjan MD, PhD, FHRS and Derek J. Dosdall PhD, FHRS
Background: In recently reported clinical studies, His bundle
pacing (HBP) improved cardiac function in patients with preexisting heart failure. The effect of HBP vs RBP on global
longitudinal strain (GLS), global circumferential strain (GCS), and
global radial strain (GRS) in the absence of pre-existing heart
failure has not yet been explored.
Objective: To investigate whether the improved systolic function
observed with HBP compared to RVP results in higher
magnitudes of myocardial GLS, GCS, and GRS.
Methods: Seven healthy adult mixed breed hounds (25 to 35 kg)
were anesthetized, and pacing leads were implanted in the right
atrium (RA), RV apex, and the HB region. Echocardiographic
data were recorded for each pacing configuration to assess the
left ventricular function. Finally, 2-D tissue tracking analysis was
performed to estimate GLS from the 4-chamber apical views and
GCS and GRS from short-axis views.
Results: Consistent with prior reports,HBP significantly
improved both LVEF (Fig. A) and stroke volume (Fig. B). Similarly,
HBP showed higher magnitudes for GLS and GCS than RVP, as
shown in Fig. C and Fig. D, respectively. Interestingly, the GRS
outcome for both HBP and RVP revealed a minimal difference
(Fig. E). Compared to the RAP, HBP showed similar
hemodynamic and strain measurements (GLS, GCS, and GRS).
Conclusion: The paired comparisons in this canine study under
the same experimental conditions demonstrate an increase in
longitudinal and circumferential strain (but not radial strain) with
HBP relative to RVP. These results indicate that systolic
improvements mediated by HBP are driven by longitudinal and
circumferential rather than radial strain.

Background: Screening for atrial fibrillation (AF) using wearable
photoplethysmography sensors can detect undiagnosed AF. The
optimal timing and duration of electrocardiographic (ECG)
monitoring to confirm AF after an irregular heart rhythm detection
(IHRD) from a wearable device is unknown.
Objective: We estimated the effect of monitoring duration for the
confirmation of AF in the Fitbit Heart Study.
Methods: The Fitbit Heart Study was a large-scale remote
clinical trial that demonstrated a high positive predictive value of a
novel IHRD algorithm among users of Fitbit wearable
smartwatches and fitness trackers. Participants were monitored
by the algorithm for recurrent IHRDs. Among the 1,057
participants that received an initial IHRD and were mailed and
returned a subsequent 1-week ECG patch monitor, we modeled
the cumulative incidence of recurrent IHRDs following ECG start.
We projected the frequency of AF that would be confirmed by
extending ECG monitoring to 2 and 4 weeks by multiplying the
observed ratio of confirmed AF to IHRD occurrence during ECGpatch monitoring in the study (340/24151.4) by the recurrent
IHRD cumulative incidence, since IHRDs are incompletely
sensitive for AF.
Results: The mean age was 61611 years and 48% of
participants in the ECG monitoring set were female. The median
time from initial IHRD to ECG start was 21 (interquartile range,
11-36) days. The cumulative incidence of a recurrent IHRD after
ECG start was 24% (95% confidence interval [CI], 22%-27%) at 1
week and 59% (95% CI, 55%-64%) at 16 weeks (Figure). The
observed cumulative incidence of ECG-confirmed AF at 1 week
was 32% and would be projected to increase to 47% and 61% at
2 and 4 weeks of ECG monitoring, respectively.
Conclusion: In the Fitbit Heart Study, the recurrence rate of
IHRDs after the start of ECG patch monitoring was considerable.
Extending ECG monitoring after a wearable-based IHRD beyond
one week is likely to substantially increase confirmation of AF
given the high recurrence rate of IHRDs.

