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PO-674-01
PROXIMITY OF TRANSCATHETER PULMONARY VALVE
PROSTHESES TO ANATOMICAL VENTRICULAR
TACHYCARDIA ISTHMUSES IN REPAIRED TETRALOGY OF
FALLOT
Omar Meziab MD; Nicola Maschietto MD, PhD;
Douglas Y. Mah MD, FHRS, CEPS-P and Edward T. O’Leary MD
Background: Transcatheter pulmonary valve replacement
(TPVR) is the preferred treatment for patients with repaired
Tetralogy of Fallot (rTOF) and dysfunctional RV-to-pulmonary
artery conduits or surgical bioprosthetic pulmonary valves. With
the introduction of the Medtronic Harmony TPV, TPVR candidacy
has expanded to include patients with native RV outflow tracts
(RVOTs). rTOF patients are at risk for sudden death from
ventricular tachycardia (VT), most often using critical RVOT
anatomic isthmuses (AI) in the area where TPVs are deployed.
Objective: To explore the electroanatomic relationship between
TPVs and RVOT AIs in rTOF patients.
Methods: A pilot study was conducted from June-October 2021
including patients with rTOF (or double outlet right ventricle)
presenting with a clinical indication for TPVR using the Edwards
Sapien S3 or the Medtronic Harmony TPV. A 3D electroanatomic
map of the RV was made pre- and post-TPVR with a
multielectrode grid catheter. Sinus rhythm RV activation and
bipolar voltage maps were created. Abnormal AIs were defined
as bipolar voltage ,1.5 mV and conduction velocity ,0.5 m/s.
The RV endocardial surface area jailed after TPVR was
quantified.
Results: Six patients completed the study protocol (Sapien54,
Harmony52) with a median age of 20.4 years (range 14.9-33.7).
The median QRS duration was 169 ms (130-174) and no patients
had a history of clinical VT. The AI between the ventricular septal
defect patch and pulmonary valve was present in 5 patients (2
abnormal), and the AI between a ventriculotomy and pulmonary
valve was present and abnormal in 1 patient. The median surface
area jailed by the Harmony TPV was 12.9 cm2 (11.5-14.3)
compared to 6.2 cm2 (3.2-7.5) by the Sapien S3.
Conclusion: This pilot study is the first to quantitatively explore
the risk of excluding RVOT endocardium by existing TPV
models. This is of significant relevance as a jailed AI capable of
sustained VT may not be amenable to catheter ablation,
resulting in an increased risk of sudden death, obligatory ICD
implantation, and/or increased frequency of ICD therapies. As
TPVR indications broaden, this may create a new cohort of
rTOF patients with difficult to manage VT following TPVR. We
are conducting a prospective study with rTOF patients

undergoing RV substrate mapping at the time of TPVR to
further explore these findings.

PO-674-02
TRANSESOPHAGEAL PACING STUDIES REDUCE
READMISSION BUT PROLONG INITIAL ADMISSION IN
INFANTS WITH SUPRAVENTRICULAR TACHYCARDIA
Daniel Vari MD; Danilo Tadeo MD; Nicholas Kurek MD;
Jeffrey B. Anderson MD, MPH; Joel D. Temple MD, CEPS-P;
David S. Spar MD, FHRS, CCDS, CEPS-P and
Richard J. Czosek MD, CCDS
Background: Supraventricular tachycardia (SVT) is a common
rhythm disorder in children. Infants diagnosed with SVT are
typically admitted to initiate medical therapy and discharged once
on stable medication dosing. After initiating medical therapy,
transesophageal pacing studies (TEPs) can be used to guide the
need for changes to therapy prior to discharge.
Objective: The aim of this study was to investigate the impact of
TEPs on initial length of stay and readmission rates in infants with
SVT.
Methods: We conducted a two-site retrospective study of infants
with documented reentrant SVT. One site (Center TE) utilized
TEPs in all patients to guide medical therapy and the other
(Center NT) did not. We excluded patients with structural heart
disease, gestational age less than 34 weeks and those with TEPs
after 6 months of age. TEPs consisted of incremental atrial
pacing and atrial extra-stimuli pacing with single and double
extra-stimuli off and on isoproterenol. Repeat TEPs were
performed after titration of medication until tachycardia was not
inducible. Primary endpoints were hospital length of stay and
readmission for SVT within 31 days of discharge.
Results: A total of 136 consecutive patients were included, 62 in
Center TE and 74 in Center NT. Within the first 31 days of
discharge, only 1 patient was readmitted in Center TE versus 17
in Center NT (1.6% vs. 23.0%, p 5 ,0.001). Median hospital
length of stay was longer for Center TE at 140 (75, 195) hours
versus Center NTat 74 (46, 135) hours (p 5 0.001). At Center TE,
37 patients had 1 TEPs, 10 had 2 TEPs, 13 had 3 TEPs, and 2
had the maximum of 4. There were no complications due to
TEPs. Median length of readmission for Center NT was 65 (41,
101) hours and the Center TE patient was readmitted for 65
hours. Analysis utilizing charge rates for daily hospital admission
and TEPs revealed a 66% greater charge per patient at Center
TE from initial admission through 31 days post discharge. Median
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length of follow up for patients from Center TE was 352 (181, 752)
days and Center NT was 946 (513, 1,745) days. One patient in
Center TE was lost to follow up.
Conclusion: Utilization of TEPs was associated with decreased
readmission rates but longer admission time and greater hospital
charge rates compared to SVT management without the use of
TEPs.

S337
Results: A total of 15 separate IART patient events were treated
with IV sotalol. Pts had a median age of 31.5 yrs (IQR 21.1 - 40.2
yrs), and median weight 86.4 kg (IQR 75.7 - 96.3 kg). Congenital
heart disease complexity was moderate in 8 (53%), and 7 (47%)
had complex severity. Ventricular function prior to IV sotalol use
was moderately or severely depressed in 6 (40%) pts. Two of the
events (13%) were during the acute post-operative period.
Pacemakers were present in 6 (40%) and pace termination was
attempted and failed in 4 prior to IV sotalol use. One patient had
failed DCCV prior to IV sotalol administration. IV sotalol was
effective in converting IART in 10 (67%) of the 15 patient events.
In 9 pts, a single bolus was effective, while 1 patient required a
second IV sotalol bolus for conversion. Median time to
conversion was 58.5 minutes (IQR 42.5 - 94 minutes). Median
QTc post IV sotalol administration was 467 msec (IQR 442 - 490
ms). In 5 (33%) pts, IV sotalol was ineffective and DCCV was
necessary. Adverse events were noted in 2 pts (13%), and were
related to post conversion bradycardia requiring intervention.
Conclusion: IV sotalol can be an effective antiarrhythmic option
for acute conversion of IART in ACHD pts. Adverse events related
to bradycardia can occur in this patient population post
conversion.

PO-674-04
ANTICOAGULATION MANAGEMENT AND RISK OF
THROMBOEMBOLISM IN HEALTHY YOUTH WITH ATRIAL
FIBRILLATION: DATA FROM A MULTI-INSTITUTIONAL
PACES COLLABORATIVE REGISTRY

PO-674-03
INTRAVENOUS SOTALOL FOR ACUTE CONVERSION OF
INTRA-ATRIAL-REENTRANT-TACHYCARDIA IN ADULTS
WITH CONGENITAL HEART DISEASE
Santiago O. Valdes MD; Wilson W. Lam MD;
Taylor S. Howard MD; Tam Dan N. Pham MD;
Emily R. Backes MA; Katherine I. Lemming PharmD;
Christina Y. Miyake MD, MS and Jeffrey J. Kim MD
Background: Intra-atrial-reentrant-tachycardia (IART) is a
common source of morbidity in adults with congenital heart
disease (ACHD). Most patients (pts) that present with IART are
treated with direct current cardioversion (DCCV). There is limited
data on the efficacy of intravenous (IV) anti-arrhythmics for acute
conversion of IART in the ACHD population.
Objective: Evaluate the efficacy and safety of IV sotalol for acute
conversion of IART in ACHD pts.
Methods: A single center retrospective study of all ACHD pts
receiving IV sotalol from 2016-2021 was performed. Pts with
IART were included, all other arrhythmias were excluded. Patient
demographics, complexity of congenital heart disease,
arrhythmia type, presence of a pacemaker, efficacy of IV sotalol
use and adverse effects were evaluated. Pts with sustained IART
received a 1 mg/kg (max 80 mg) IV bolus of sotalol over 1 hour.
Efficacy was defined as pts converting to sinus or paced rhythm
without the need for DCCV. Treatment failure was defined as pts
requiring DCCV.

Iqbal El Assaad MD; Benjamin Hammond MD;
Christopher M. Janson MD, CEPS-P, CCDS;
Elizabeth D. Sherwin MD, FHRS, CEPS-P;
Elizabeth A. Stephenson MD, FHRS, CEPS-P;
Christopher L. Johnsrude MD, MS; Mary C. Niu MD;
Ira Shetty MD, CEPS-P; David K. Lawrence MD, FHRS, CEPS-P;
Anthony C. McCanta MD, FHRS, CEPS-P;
Seshadri Balaji MBBS, PhD, FHRS, CEPS-P;
Shubhayan Sanatani BS, MD, FHRS, CCDS; Frank A. Fish MD,
CEPS-P; Gregory Webster MD, MPH and Peter F. Aziz MD,
FHRS, CEPS-P
Background: Stroke is a well-defined complication of atrial
fibrillation (AF) in adults. However, the risk of thromboembolism
and need for anticoagulation therapy in children and young adults
with AF are unknown.
Objective: To describe the current anticoagulation practice and
assess the risk of thrombosis in children and young adults with
AF across 13 pediatric heart centers.
Methods: Data was obtained from the multi-institutional PACES
collaborative registry on atrial fibrillation. Patients  21 years of
age with documented AF of an unknown cause from January
2004 to December 2018 were included. We included patients
with AF with no structural heart disease, cardiomyopathy,
ventricular pre-excitation, history of open heart surgery,
hypertension, or thyroid disease.
Results: Of 241 subjects, 76 were prescribed oral
anticoagulation at diagnosis and an additional 15 at time of AF
recurrence. Aspirin was prescribed in 66 (73%) patients, warfarin
in 14 (15%), novel oral anticoagulant in 7 (8%), combined therapy
in 3 (3%), and unknown in 1 (1%). In a multivariable model,
patients were less likely to be anticoagulated at a freestanding
children’s hospital (OR 0.44, 95%CI [0.23-0.78], p50.005) or if
they had spontaneous cardioversion (OR 0.53, 95%CI [0.290.96], p50.037), and more likely if prescribed an antiarrhythmic
at time of initial diagnosis (OR 1.82, 95%CI [1.01-3.3], p50.047).
There was a trend towards anticoagulation in patients presenting
with asymptomatic AF (OR 0.45, 95%CI [0.19-1.03], p50.06]).
Age at diagnosis, gender, and BMI were not associated with
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anticoagulation status. One patient (1/241, 0.4%) was found to
have left atrial thrombus confirmed by transesophageal
echocardiogram at time of presentation. This patient was treated
with warfarin for 3 months and repeat echocardiogram showed
thrombus resolution. No patient developed thromboembolic
phenomenon over a mean follow up of 2.1 6 2.6 years.
Conclusion: Our study is the first to demonstrate that there is
large practice variation in anticoagulation management with
patients treated at a free-standing children’s hospital being less
likely to be anticoagulated. AF associated thrombosis is rare in
children and young adults.

PO-674-05
THE SHOCKING PRACTICES OF PEDIATRIC
ELECTROPHYSIOLOGISTS: CONTEMPORARY DFT DATA
FROM CIED REGISTRY
Iqbal El Assaad; Benjamin Hammond MD; Bradley C. Clark MD;
Ronn E. Tanel MD, FHRS, CEPS-P; Anne M. Dubin MD, FHRS,
CEPS-P; Ian H. Law BSE, MD, FHRS; Peter F. Aziz MD, FHRS,
CEPS-P; Soham Dasgupta MD and Douglas Y. Mah MD, FHRS,
CEPS-P
Background: Defibrillator threshold (DFT) testing is no longer
recommended except in certain circumstances. Data on current
national practice pertaining to DFT testing in pediatrics is scarce.
Objective: To report current implant characteristics, DFT testing
practice, and intraprocedural events in pediatric patients
undergoing implantable cardiac defibrillator (ICD) placement.
Methods: We leveraged the pediatric cardiac implantable
electronic devices (CIED) registry, a retrospective multicenter
study endorsed by PACES, to identify patients (age21) who
underwent ICD placement between 2017 and 2020.
Results: Among 705 patients, 51 underwent new ICD
implantation. Median age and median weight at implant were 16
years (IQR 14-18) and 62 kg (53-78) respectively.
Cardiomyopathy was diagnosed in 28, congenital heart disease
(CHD) in 8, idiopathic VT/VF in 8, channelopathy in 5, and other in
2. An ICD was implanted for secondary prevention in 18 patients.
Type of implants were as follows: transvenous in 39,
subcutaneous in 8, and epicardial in 4. DFT status was known in
49 patients, of whom 30 (61%) underwent testing. DFT testing
was performed in all patients who had a subcutaneous device but
there was no difference in those with transvenous vs. epicardial
leads (53% vs. 66%, p50.63). DFT testing was less likely in
patients seen at a freestanding Children’s Hospital (48% vs. 87%,
p50.012) but did not vary between diagnoses (CHD 59%,
cardiomyopathy 62%, channelopathy 60%, and idiopathic
ventricular fibrillation 75%, p50.68) or type of cardiomyopathy
(hypertrophic cardiomyopathy vs. all other types, 62% vs. 55%,
p50.67). Age, weight, mild ventricular dysfunction or greater,
history of cardiac arrest, or implant provider were not associated
with DFT testing. DFTs failed in 2 patients: inability to induce VT/
VF in 1 and inability to defibrillate with an acceptable safety
margin in 1. There were no reported complications with DFTs.
Conclusion: DFT testing is still performed at implant in the
majority of transvenous devices in pediatric patients. Presence of
CHD or hypertrophic cardiomyopathy was not associated with
higher DFT testing rates. Freestanding children’s hospitals were
less likely to perform DFTs.

PO-674-06
ADULTS WITH SHONE COMPLEX HAVE HIGH BURDEN OF
ATRIAL AND VENTRICULAR ARRHYTHMIAS
Jaideep Singh Bhalla MBBS; William Miranda MD;
Samuel J. Asirvatham MD, FHRS and Malini Madhavan MBBS
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Background: Shone Complex (SC) is characterized by
multilevel obstruction in the left heart and need for multiple
surgeries. Patients who survive to adulthood are at increased risk
of arrhythmias.
Objective: To describe the incidence, treatment, and outcome of
atrial and ventricular arrhythmias (VA) in adults with SC.
Methods: A retrospective review of Mayo clinic’s electronic
records identified 73 patients (mean age 33.4612.5 y, 59%
female) 18 y with SC defined as 2 lesions out of supramitral
ring, parachute mitral valve, sub-valvular or valvular aortic
stenosis and coarctation of the aorta. Diagnosis of sustained
atrial fibrillation (AF), atrial flutter (AFl), and VA was recorded
along with clinical and echocardiographic parameters.
Comparisons were made using Kruskal-Wallis and Chi-Square
tests as appropriate.
Results: The most common anomalies were valvular AS
(88%), coarctation (75%), parachute mitral valve (44%),
supramitral ring (25%) and subvalvular AS (30%). Atrial
arrhythmia was diagnosed in 24/73 (33%) (7 with AF, 4 with
AFl and 11 with both) at a mean age of 34.6612.7 y. Patients
with AF and AFl had more surgeries, larger left atria, higher
RV systolic pressure and higher incidence of heart failure
hospitalizations (Table). The majority required rhythm control
(75% on anti-arrhythmic drug and 50% underwent catheter
ablation). VAs occurred in 6/73 (8 %) patients; monomorphic
VT in 5 and polymorphic VT in 1. An implantable cardioverterdefibrillator (ICD) was implanted in 5 patients and 1 was
treated with Amiodarone. Death occurred in 11 patients and 3
underwent cardiac transplantation; arrhythmias were not
associated with mortality.

Conclusion: In adults with SC, atrial arrhythmias occurred in
one-third, was associated with more heart failure hospitalization
and frequently required catheter ablation. The risk of sustained
VA was also significant (8%), requiring ICD implantation. Further
multicenter studies are needed to better characterize risk factors
for and management of arrhythmias in SC.
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PO-674-07
EKG TECHNOLOGY: IT IS TIME FOR A CHANGE!
Megan Carroll MD; Ryan Centanni; Ashley Sherman;
Jessica Kline; Christopher W. Follansbee MD and
Lindsey E. Malloy-Walton DO, MPH
Background: Technology for obtaining pediatric EKGs has not
changed in over 70 years. Current guidelines recommend a 12lead EKG, which takes approximately 7 minutes to complete.
Newer adult technology utilizes between 1-6 leads for EKG
analysis. There has not been a study in pediatrics to assess the
minimum number of leads required to attain diagnostic accuracy.
Objective: To determine the appropriate number of leads
needed to safely and accurately read pediatric EKGs.
Methods: This is a single center systematic review that included
randomly selected EKGs from our hospital database (20172020) read by two independent pediatric electrophysiologists.
Standard 12-lead EKGs were reviewed; then utilizing an overlay
technique, 8 lead (limb + V1/V6) and 6 lead (limb only) variations
were reviewed. EKGs with missing leads were excluded.
Results: We reviewed a total of 600 pediatric EKGs, 200 of each
lead type (age range 2 weeks-21 years old). When comparing the
12-lead to 6 and 8-lead, there was almost perfect agreement with
regard to rhythm identification (97.5-100%, k; 0.85-1) and
substantial agreement when measuring specific intervals (97.5100%, k; 0.66-1). The 8-lead compared to the 12-lead EKG
showed substantial agreement when identifying certain EKG
patterns including atrial enlargement, axis deviation, bundle
branch block and left ventricular hypertrophy (97.5-100%, k;
0.66-1), with moderate agreement for right ventricular
hypertrophy and ST elevation (98-98.5%, k; 0.49-0.57). Specific
EKG patterns (including ventricular hypertrophy, right bundle
branch block, and prominent mid precordial voltages) were not
detected on the 6-lead EKG likely due to the exclusion of
precordial leads. There was a high percent agreement (92.5100%) amongst the two reading pediatric electrophysiologists.
Conclusion: An 8-lead EKG (limb + V1/V6) has almost perfect
rhythm identification, substantial interval measurement and EKG
pattern agreement when compared to a 12-lead EKG. The 6-lead
EKG (limb only) was not deemed sufficient to maintain diagnostic
accuracy in pediatrics as it was not able to detect specific and
critical EKG patterns. We are hopeful this information can lead to
future advancements in EKG technology in pediatrics, improving
efficiency without compromising accuracy.
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PO-675-01
GLUCAGON-LIKE PEPTIDE-1 PREVENTS ATRIAL
ELECTRICAL REMODELING IN TYPE 2 DIABETIC DB/DB
MICE
Loryn J. Bohne BSc; Tristan W. Dorey BSc; Hailey J. Jansen PhD
and Robert A. Rose PhD, FHRS
Background: Type 2 diabetes mellitus (T2DM) is an
independent risk factor for atrial fibrillation (AF) in association
with electrical and structural remodeling of the atria. Glucagonlike peptide-1 (GLP-1) is an incretin hormone secreted by the gut
that aids in glycemic control and has cardioprotective properties.
Objective: To investigate the effects of chronic GLP-1 treatment
on atrial electrical remodeling in db/db mice, a well-established
model of T2DM.
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Methods: At 12-16 weeks, db/db mice were treated with either
GLP-1 (15mg/kg/day) or saline for 4 weeks via osmotic pumps.
Wildtype (WT) littermates were used as controls. Mice were
studied in vivo by intracardiac electrophysiology, in isolated atrial
preparations by optical mapping, and in isolated atrial myocytes
by patch-clamping.
Results: AF susceptibility was increased in db/dbsaline mice
compared to WT (45%, n520 vs. 5%, n520; P,0.05) and was
improved after GLP-1 treatment (24%, n521; P,0.05 vs. db/
dbsaline and WT). Reduced AF susceptibility in GLP-1 treated db/
db mice was associated with improvements in P-wave duration,
PR interval, and atrial effective refractory period. High-resolution
optical mapping of isolated atrial preparations showed that atrial
conduction velocity was reduced in db/dbsaline mice compared to
WT (33.861.7 cm/s vs. 49.261.4 cm/s; n54-5 hearts; P,0.05)
but improved with GLP-1 treatment (39.360.6 cm/s; n55 hearts;
P,0.05 vs. db/dbsaline and WT). Furthermore, whole-cell patchclamp experiments demonstrate that action potential duration
(APD70) was prolonged in right and left atrial myocytes from db/
dbsaline mice compared to WT (35.263.3 ms vs. 19.162.0ms;
n517-19 cells; P,0.05). GLP-1 improved AP morphology by
reducing APD70 to levels similar to those in WT controls
(24.361.7 ms; n521 cells; P,0.05 vs. db/dbsaline; P50.30 vs.
WT). The beneficial effects of GLP-1 on AP morphology were
associated with increases in the transient outward K+ current (Ito)
as well as a left shift in the steady-state inactivation curve of the
Na+ current (INa).
Conclusion: Chronic GLP-1 treatment reduces AF susceptibility
in db/db mice in association with improvements in cellular AP
morphology. These data suggest incretin hormones can aid in the
prevention of atrial electrical remodeling in T2DM.

PO-675-02
USE OF A NEURAL NETWORK TO GENERATE A WHOLE
ATRIUM 3D RECONSTRUCTION OF ELECTROGRAPHIC
FLOW AND BASKET CATHETER GEOMETRY FROM
BIOSIGNALS ALONE
Rita Gagyi MD; Tamas Szili-Torok MD, PhD; Alessa Grund BSc;
Kostiantyn Ahapov MS; Peter Ruppersberg MD;
Melissa H. Kong MD, FHRS and Philip Haeusser PhD
Background: Electrographic flow (EGF) mapping detects and
quantifies patterns of electrical wavefront propagation in the atrial
myocardium from basket catheter recordings. However, no single
catheter can map the entire endocardial surface simultaneously.
Creating panoramic maps of the whole atrium may be possible by
reconstructing multiple basket positions obtained within a few
minutes of each other.
Objective: Present a method of 3D reconstruction of EGF maps
generated from individual basket recordings using QRS
morphologies and CT anatomies.
Methods: EGF maps were generated from unipolar signals
recorded over 1 minute from 64-pole basket catheters. QRS
morphologies recorded by each individual electrode were used to
train a neural network (NN) on the reconstruction of the basket
geometries in 3D. The NN uses the similarities between QRS
morphologies to represent multiple recordings in one coherent
3D space and spatially integrate phenomena across multiple
recordings without any external navigation system.
Results: A basket catheter was placed in the superior vena cava
of a chronic AF canine model. The catheter was manually pulled
back in steps of 5mm under fluoroscopic supervision. After
reconstruction of the 3D electrode positions, a successive
displacement of 3.561.2mm per step was reproduced. We
applied the proposed method on recordings of 18 patients where
an EGF source was identified. Independently, an expert
determined the source locations on a 3rd party navigation
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system, based on 10 predefined regions in the left atrium. In 83%
of the cases, the proposed method projected the sources in the
same or adjacent region.
Conclusion: Novel 3D reconstruction from QRS signatures
enables integration of EGF maps from multiple basket recordings
that can be aligned with CT anatomy. Due to the real-time EGF
map acquisition, synthesizing maps from more than 1 basket
position provides a more panoramic visualization of complex
atrial flow patterns.
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mitoROS level was markedly increased in the atrial myocytes of
WT+HPD mice, compared to the WT+NC cells. These data
suggest that HPD promoted mitochondrial dysfunction and
subsequently increased the level of cytosolic dsDNA, thereby
activating AIM2 inflammasome.
Conclusion: Our study is the first to demonstrate that HPD is a
risk factor for AF development. HPD-mediated arrhythmogenesis
could be mediated by the AIM2 activation via mitochondrial
dysfunction.

PO-675-04
IN-VIVO PULSED FIELD ABLATION IN HEALTHY VERSUS
CHRONICALLY INFARCTED VENTRICULAR
MYOCARDIUM: BIOPHYSICAL AND HISTOLOGIC
CHARACTERIZATION
Uday Gajjandra Sandhu BS, MD; Laith Alkukhun MD;
Babikir Kheiri MBBS, MD, MS; James Hodovan PhD;
Kirby Chiang; Quim Castellvi PhD; Yan zhao MD, MSci and
Babak Nazer MD

PO-675-03
HIGH PROTEIN DIET-PROMOTES ATRIAL FIBRILLATION
BY ACTIVATING AIM2 INFLAMMASOME
Jia Song MD, MS; Xiaolei Wang PhD; Yuriana AguilarSanchez PhD; Luge Li BS; Xander H.T. Wehrens MD, PhD, FHRS
and Na Li PhD
Background: High-protein diet (HPD) has been advocated as a
means of weight loss and to prevent the obesity-related metabolic
sequelae, partially because it can improve insulin sensitivity.
However, recent studies reveal that the dietary protein can drive
atherosclerosis and lesion complexity. It remains controversial
whether dietary protein exerts cardiovascular risk. Activation of
NLRP3 inflammasome can enhance the pathogenesis of atrial
fibrillation (AF). The role of Absent-in-Melanoma 2 (AIM2)
inflammasome in AF development remains elusive.
Objective: To test the hypothesis that activation of AIM2
inflammasome mediates the HPD-induced atrial
arrhythmogenesis.
Methods: At 6-weekd old, age and sex-matched wildtype (WT)
and AIM2 knockout (AIM2-/-) mice were subjected to normal
chow (NC) or HPD respectively for 4-weeks. Programmed
electrical stimulation was performed to assess AF inducibility.
Western blotting was performed to assess the protein levels of
AIM2 inflammasome components.
Results: Rapid atrial pacing induced AF in 77.8% of WT+HPD
mice (n518), whereas only 21.4% of WT+NC mice (n514)
developed AF (P,0.05). Both AIM2-/-+NC (20%, n55) and
AIM2-/-+HPD (35.7%, n514) mice were resistant to the pacinginduced AF (vs WT+HPD, P,0.05). Western blots showed that
the AIM2 protein level was increased in atria of WT+HPD mice
(vs WT+NC, P,0.01). The levels of pro-Caspase-1 and mature
caspase-1 were also increased in atrial tissues of WT+HPD mice
compared to WT+NC mice, which were blunted in Aim2-/- mice.
AIM2 can be activated by the cytoplasmic double-stranded DNA
(dsDNA), which could be released from the damaged
mitochondria. Immunocytochemistry showed that the level of
cytosolic dsDNA was increased in atrial myocytes of HPD fed WT
and AIM2-/- mice, compared with the NC fed mice. MitoSOX Red
(the indicator of mitochondrial ROS) staining showed that

Background: Pulse field ablation (PFA) uses short bursts of
electric field energy to ablate myocardial tissue. There is sparse
data on ventricular PFA, particularly in the setting of chronic
myocardial Infarction (MI) where the post-MI ventricular wall is
composed of interdigitated healthy myocardium, border zone,
and dense fibrotic tissue.
Objective: Compare biophysical and histopathologic
characteristics of PFA applied to healthy and heterogeneously
scarred swine ventricular myocardium.
Methods: Swine underwent 90-minute occlusion of the left
anterior descending or left circumflex coronary artery and were
survived 30 days. Electroanatomic mapping was used to define
normal, MI border and scar. Acute ablations were performed using
an irrigated 3.5 mm contact force (CF)-sensing catheter with the
CENTAURI System (Galaxy Medical) at a single energy setting (25
Amp) in post-MI and healthy swine. One control post-MI swine did
not undergo ablation. Tissues were assessed by gross pathology
with 2,3,5-Triphenyltetrazolium chloride (TTC) staining and
histologically with hematoxylin & eosin and trichrome stains.
Results: Eight healthy swine underwent PFA of LV and RV, and 6
MI swine underwent PFA of LV mid-scar and border zone. There
was no association between CF (7-23 g) or R-wave amplitude
reduction with either lesion volume or depth. Lesions in chronic MI
swine were of shallower depth and smaller volume compared with
lesions in healthy myocardium (Table 1). In healthy myocardium,
histology consistently demonstrated well-demarcated ellipsoid
lesions with central hemorrhage, and surrounding contraction band
necrosis and myocytolysis. PFA lesions in chronic MI infiltrated into
the irregular scar border, resulting in contraction band necrosis and
edema of surviving myocytes. No contraction band necrosis was
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noted in surviving myocytes around scar of the non-ablated, control
post-MI ventricle.
Conclusion: PFA in and around heterogeneous chronic MI scar
is able to effectively ablate surviving myocytes. Smaller lesions
observed in scar compared with healthy myocardium may be due
to the interaction between applied PFA fields and the relatively
lower electrical impedance of fibrotic tissue. Further investigation
is required to optimize strategies for PFA in the treatment of
ventricular tachycardia.

PO-675-05
AUTOSOMAL DOMINANT CPVT2 IS CAUSED BY IMPAIRED
DYNAMIC CALCIUM BUFFERING IN THE SARCOPLASMIC
RETICULUM
Matthew Wleklinski; Dmytro Kryshtal PhD; Kyungsoo Kim PhD
and Bjorn C. Knollmann MD, PhD
Background: Catecholaminergic polymorphic ventricular
tachycardia (CPVT) is a cardiac arrhythmia syndrome triggered by
catecholamines released during exercise, stress, or sudden
emotion. Variants in the calsequestrin-2 gene (CASQ2) encoding
an abundant calcium (Ca) binding protein in the sarcoplasmic
reticulum (SR), are the second most common cause of CPVT.
Recently, several CASQ2 gene variants, such as CASQ2-K180R,
have been linked to an autosomal dominant form of Casq2-linked
CPVT (CPVT2) but the underlying mechanism is not known.
Objective: To determine the mechanism by which the CASQ2K180R variant causes autosomal dominant CPVT2.
Methods: K180R mice were generated and CPVT susceptibility
was assessed via multiple stress tests. Isolated ventricular
myocytes underwent Ca handling analysis using Ca sparks and
waves assays. Western blotting, immunostaining and electron
microscopy were used to investigate jSR protein levels and
localization. Single cell experiments were used to measure
spontaneous Ca release events, total SR Ca content, and SR Ca
release refractoriness. Intra-SR and cytosolic Ca buffering
properties were assessed by measuring intra-SR and cytosolic
free Ca.
Results: The K180R mouse model exhibits a CPVT phenotype
following exercise or catecholamine stress. Isolated K180R
ventricular cardiomyocytes have increased spontaneous SR Ca
release events assessed via sparks and waves. K180R had no
effect on levels of Casq2, Casq2 polymers, or other Ca handling
proteins located in the SR. Intra-SR Ca measurements revealed
that K180R impaired the dynamic intra-SR Ca buffering, resulting
in a more rapid rise of free Ca in the SR during diastole. Steadystate SR Ca buffering and total SR Ca content were not changed.
Consistent with the reduced dynamic intra-SR buffering, whole
cell patch clamp studies demonstrated that K180R causes
reduced SR Ca release refractoriness.
Conclusion: CASQ2-K180R causes CPVT2 via a heretofore
unknown mechanism that differs from CASQ2 variants
associated with autosomal-recessive CPVT2. Unlike autosomal
recessive CASQ2 variants, K180R impairs the dynamic buffering
of Ca within the SR without affecting total SR Ca content or
Casq2 protein levels. Our data shed insight into the molecular
mechanism underlying autosomal-dominant CPVT2.

PO-675-06
ATRIAL FIBRILLATION TIME CORRELATION OF SOURCE
ACTIVITY WITH BIPOLAR FRACTIONATION
Boaz Avitall MD, PhD, FHRS; Peter Ruppersberg MD;
Joshua D’Arcy MD; Ken Shibata Lizama MD, MS and
Melissa H. Kong MD, FHRS
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Background: Electrographic Flow (EGF) mapping uses an
optical flow algorithm for near real-time visualization of atrial
action potential flow to identify driving sources of atrial fibrillation
(AF). EGF mapping with a panoramic basket identifies AF drivers
that create disorganized wavefront propagation.
Objective: Compare simultaneously recorded panoramic EGF
maps identifying active sources with local bipolar electrograms
(EGMs) recorded at source locations using a high-resolution
ablation catheter.
Methods: EGF maps were recorded over 1 minute using a 64pole basket in the atria of 6 rapid atrial pacing animals with
68.3615.8 days of persistent AF. After identification of an active
source, a high-resolution ablation catheter with 3 tip minielectrodes (BSC MiFi catheter) was placed at the endocardial
surface nearest the basket electrode closest to the mapped
active source. Active sources are defined as divergent flow
around a singularity. Source activity over the full minute of
recording is calculated as the prevalence of a source at its
particular location in each 4-second segment.
Results: Simultaneous basket + MiFi recordings of 5 active
sources were made in 2 different animals. At each source, MiFi
bipolar recordings demonstrated intermittent salvos of highfrequency, low-amplitude fractionated signal alternating with
more organized atrial activity. Segmentation of the MiFi bipolar
EGMs into overlapping 4-second segments time-synchronized to
the same 4-second segments of 64-unipolar basket EGMs (n 5
149 segments), showed no correlation between EGF source
activity and dominant frequency or f-wave amplitude of local
bipolar EGMs.
Conclusion: Although time-dependent dominant frequency and
f-wave amplitude during AF can be recorded with MiFi electrodes
colocalized to basket locations of EGF-identified sources, it does
not correlate with the dynamic broader atrial electrical activity
identified by EGF mapping as AF source activity, confirming the
unlikely contribution of fractionated activity alone as a driver of AF
or as a primary ablation target. Local fractionation is not useful
when it comes to understanding the global atrial electrical activity
and identifying the driving sources of AF.

PO-675-07
LATE SODIUM CHANNEL BLOCKER RANOLAZINE
SUPPRESSES CONDUCTION VELOCITY HETEROGENEITY
AND SPATIALLY DISCORDANT ALTERNANS AND
PREVENT VENTRICULAR ARRHYTHMIA DURING
THERAPEUTIC HYPOTHERMIA
Chi-Jen Weng MD; Shang-Ju Wu; Cheng-Hung Li MD; JinLong Huang MD; Jiunncherng Lin MD; Yushan Chien; ShienFong Lin PhD; Yu-Cheng Hsieh PhD and Shih-Ann Chen MD
Background: Therapeutic hypothermia (TH) increases the risk
of ventricular arrhythmia (VA) by increasing conduction velocity
heterogeneity (CVH) and enhancing the spatially discordant
alternans (SDA) on action potential duration (APD).
Objective: We hypothesized that ranolazine, a late sodium
current blocker, might decrease the CVH, attenuate the SDA on
APD, and prevent VA during TH.
Methods: Langendorff-perfused isolated rabbit hearts were
subjected to 15-min TH (30 C) followed by 30-min treatment with
ranolazine (10 mM, n58) or vehicle (n56). Using an optical
mapping system, APD was evaluated by S1 pacing. CVH was
evaluated by comparing the differences in the “maximal CV
reduction” among 4 epicardial lines. The threshold of SDA on
APD was defined as the longest S1 pacing cycle length (PCL) at
which SDA on APD was detected. Ventricular fibrillation (VF)
inducibility was evaluated by burst pacing for 30 s at the shortest
PCL that achieved 1:1 ventricular capture.

S342

Heart Rhythm, Vol 19, No 5, May Supplement 2022

Results: The CV was shortened from 61.9612.3 cm/s at TH to
42.2614.0 cm/s after ranolazine infusion at PCL of 300 ms
(p50.001). The CVH among 4 epicardial sites were significant
(p50.011) during TH, and became insignificant (p50.12) after
ranolazine infusion. The threshold for SDA on APD was also
shortened from 338635 ms at TH to 309644 ms after ranolazine
infusion (p50.015). The VF inducibility was decreased by
ranolazine from 65634% at TH to 28637% with ranolazine
(p50.011). In control hearts, the CVH (p5ns), SDA threshold on
APD (p5ns), and VF inducibility (p5ns) were not changed by
vehicle during TH.
Conclusion: Ranolazine might protect the hearts against VA
during TH by decreasing CVH and attenuating SDA on APD.
Inhibiting late sodium current with ranolazine might be a novel
approach to prevent VA during TH.

PO-675-08
A-G RNA EDITING AS A MEDIATOR OF ATRIAL
FIBRILLATION
Tomer Mann M.D; Eli Eisenberg PhD and Erez Levanon PhD
Background: RNA editing is an inflammatory modulator with
high activity in the cardiovascular system. It is mainly active in
noncoding genomic areas, but also invokes changes in coding
genes, mimicking a mutation and altering protein function.
Although RNA editing is implicated in atherosclerosis and
cardiomyopathy, its role in atriopathy and AF is unknown.
Objective: To explore changes in RNA editing in AF.
Methods: We employed a specialized computational pipeline on
previously published RNA sequencing data from two cohorts of
AF patients and controls. Global editing was quantified by the
“Alu Editing Index”. Two-group comparisons were done by the
Wilcoxon test, with correction for multiplicity when indicated by
the Benjamini-Hochberg method with a cutoff of 0.1. Biological
significance was defined as a minimum difference of 2% in
absolute editing for coding sites, and any difference for global
editing.
Results: Dataset one contained five AF patients and five
controls, Each was sequenced 20 times. Dataset two contained
10 AF patients and 10 controls. Both atria were sampled in data
one, while data two contained left atrial samples.
RNA editing is decreased in specific genes: Four editing sites in
four genes distinguished AF patients from controls: ESYT2,
COPA, COL4a1, and FLNA. The highest difference was observed
in COPA and in FLNA (COPA5 23% Vs 29% and FLNA525% Vs
31.5%, Adjusted P50.02 and 50.06 respectively). Both genes

were also differentially expressed in AF patients (Log Fold
Change (LFC) COPA50.19, FLNA5 -0.188, P50.00 for both).
Decreased editing in FLNA has been previously implicated in the
development of cardiomyopathy.
Non-coding editing is increased in AF: We used the second
dataset to investigate global editing in Alu sequences. This type of
editing is highly interferon-induced and is active in innate
immunity. Global editing was increased in AF patients (2% Vs
1.7%, P50.03).
Conclusion: We discovered altered RNA editing patterns in AF
patients, in a scope known to be disease-relevant, and despite a
small sample size. These occur in both specific genes, and in
repetitive genomic elements. While the former is known to have
cardiotoxic effects, the latter is closely linked to inflammation and
thus may pertain to adverse atrial remodeling. RNA editing is
hence an attractive target for translational research.
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PO-676-01
A VERSATILE CHEMICAL-GENETIC APPROACH TO
DETERMINE BASES FOR ARRHYTHMOGENESIS AND
SODIUM CHANNELOPATHIES
Colin Clark BA; Daniel Infield PhD; Jason Galpin PhD;
Abagail McKernan BS; Jason Dierdorff BA; Barry London MD,
PhD and Christopher Ahern PhD
Background: The voltage gated sodium channel NaV1.5
controls cardiac excitability and is an established therapeutic
target; mutations in the Scn5a gene, which encodes NaV1.5, are
associated with inherited arrhythmia syndromes such as
Brugada and Long-QT. Other NaV isoforms, especially NaV1.1
and 1.8, have been strongly implicated in cardiac
rhythmogenesis, however their presence in cardiomyocytes and
functional roles are unresolved and contentious. Direct
observation of non-NaV1.5 isoform currents would serve to
address this outstanding question on a fundamental level,
however the inability to selectively and completely silence NaV1.5
has prevented such a study.
Objective: The objective of this study is to directly observe nonNaV1.5 isoforms in cardiomyocytes, and if present, define their
contribution to cardiac conduction and rhythmogenesis.

Poster Session V
Methods: We have developed a chemical-genetic model to
achieve acute and reversible silencing of NaV1.5 in vitro and in
vivo. We have engineered a NaV1.5 channel that contains a highaffinity, isoform-specific binding site for acylsulfonamide (GX)
drugs. This NaV1.5-GX channel has WT voltage-dependent
gating and, unlike WT NaV1.5, is blocked by nanomolar
concentrations of GX compounds. We have used CRISPR geneediting methodologies to replace the endogenous Scn5a locus
with the GX binding site in a C57BL/6J mouse, creating a novel
NaV1.5GX/GX mouse strain.
Results: The inheritance of the NaV1.5-GX allele follows
expected Mendelian ratios. Homozygous NaV1.5GX/GX mice lack
abnormal cardiac phenotypes according to EKG and whole cell
patch clamp. NaV1.5GX/GX cardiomyocytes display exquisite
sensitivity to nanomolar concentrations of GX compounds; GX
application in vivo results in conduction slowing in NaV1.5GX/WT
mice, and conduction block and sudden death in NaV1.5GX/GX
mice. Patch clamp of NaV1.5GX/GX mouse cardiomyocytes, with
doses of GX compounds that fully suppress NaV1.5-GX
channels in heterologous expression systems, has revealed a
remnant NaV current that is blocked by high dose TTX.
Conclusion: This finding opens the door to a full characterization
of non-NaV1.5 isoforms and their role in cardiac rhythmogenesis.
This will include studies on conduction remodeling in models of
human pathology, such as pressure overload and genetic mouse
models.
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PFA over the scar border in a post-MI animal. There were no
ventricular arrhythmias (0 of 64, 0%) during gated PFA. ICE and
arterial waveform analysis revealed that ventricular activation
occurred during ungated PFA (but not gated), suggesting this to
be mechanistically related to VF occurrence.
Conclusion: Serious ventricular arrhythmias rarely may be
induced by ungated PFA. Evidence of ventricular activation
suggests the activation during the vulnerable period may be a
potential mechanism. It is unknown whether this risk of VF is
peculiar to the model (i.e., pigs are known to easily fibrillate
during ventricular RFA) or may occur clinically. But certainly,
ventricular activation during PFA may inadvertently induce VT in
scar-VT. One solution would be gating, as this appears to
eliminate this risk.

PO-676-02
RISK OF VENTRICULAR ACTIVATION CULMINATING IN
SUSTAINED VENTRICULAR ARRHYTHMIAS DURING
PULSED FIELD ABLATION: PRECLINICAL INSIGHTS FROM
ABLATION IN HEALTHY OR POST-MYOCARDIAL INFARCT
MODELS
Iwanari Kawamura MD; Vivek Y. Reddy MD; Bingyan Wang PhD;
Carlos Santos-Gallego; Eric D. Buck MS; Amanda Kingston;
Jason M. Garrity AD, CEPS; Richard Brose;
Emmanuel Ekanem MD; Daniel Ross Musikantow MD;
Mohit K. Turagam MD; William Whang MD, FHRS;
Marc A. Miller MD; Srinivas R. Dukkipati MD, FHRS and
Jacob S. Koruth MBBS, MD
Background: Pulsed field ablation (PFA), a unique approach to
myocardial lesion creation, offers improved safety and efficiency.
In PFA trials for AF, the electrical pulses can safely be delivered in
an ungated fashion. However, for PFA in the ventricular
myocardium (or near: e.g., at the mitral annulus), the risk of
ungated PFA inducing ventricular arrhythmias has not been
determined.
Objective: To assess the impact of QRS gating on ventricular
arrhythmia induction during ventricular PFA in swine.
Methods: Eight swine (3 normal, and 5 chronic post-MI models)
underwent endocardial and/or epicardial ventricular PFA under
general anesthesia. Pulses were delivered using an 8Fr focal
PFA catheter (Farapoint, Boston Scientific Inc; Figure) in bipolar,
biphasic mode (2.0 kV/application), either ungated or gated to
ventricular pacing. During PFA, because of profound electrical
artifact, ventricular contraction was assessed using ICE imaging
and arterial waveform analysis to understand the mechanism of
induced VT/ VF.
Results: A total of 187 ungated and 64 gated (Figure) pulses
were delivered. Most pulses (62.6% of ungated and 100% of
gated) were delivered to the post-MI swine. As expected, PFArelated artifacts obscured all electrical recording of myocardial
activation. Sustained VF requiring defibrillation occurred in 4 of
187 (2.1%) ungated applications: 2 in post-infarct swine (1 over
scar and 1 over healthy myocardium) and 2 in normal swine.
There was a single instance of monomorphic VT post ungated

PO-676-03
EPICARDIAL ADIPOSE TISSUE-RESIDENT MEMORY T
CELLS: A NOVEL INFLAMMATORY SIGNATURE IN ATRIAL
FIBRILLATION
Vishal S. Vyas BChir, MA, MB and Malcolm C. Finlay MBChBM;
Paula Longhi Group
Background: A wealth of imaging data has established
increased epicardial adipose tissue (EAT) volume as an
independent risk factor for all forms of AF. However, the immune
profile of EAT driving this increased AF risk remains ill-defined.
Currently, human tissue studies are sparse with patients typically
poorly matched for baseline clinical characteristics.
Objective: This study sought to define the immunological
signature of EAT in a propensity-matched cohort of cardiac
surgical patients with a prior history of AF and those in sinus
rhythm.
Methods: Adult patients with an established history of AF and
those with no prior history of AF undergoing cardiac surgery were
recruited to undergo EAT sampling. Patients were propensitymatched to ensure baseline clinical variables were similar across
the groups. The tissue samples were immediately taken to the
laboratory for immune cell isolation, flow cytometry, real-time
polymerase chain reaction (rt-PCR) analysis alongside T
lymphocyte cell stimulation assays.
Results: A cohort of 44 propensity-matched patients was
identified. T lymphocytes were the predominant immune cell type
and T cell subset analysis revealed a highly significant increase
(p,0.005) in both EAT-resident CD4+ and CD8+ memory T cell
populations in AF patients. T cell stimulation assays
demonstrated a highly significant correlation with the proportion
of tissue-resident memory (TRM) CD4+ T cells in EAT and the
pro-inflammatory cytokines interferon-g (p50.0072) and
interleukin-17 (p50.0042). In contrast, similar absolute numbers
of other immune cell types in the EATwere observed between the
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two groups while whole tissue rt-PCR analysis demonstrated
similar immune mediator expression levels between the groups.
Conclusion: AF carries a unique EAT-resident T cell signature
which correlates with the production of the pro-inflammatory
cytokines interferon-g and interleukin-17. Targeting this
population may unlock a novel angle in the management of the
inflammatory and fibrotic components of AF genesis.
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promote alternans. Therapies aiming to reduce CaT or its
dynamic response should consider this.

PO-676-05
PROTEOMIC RISK ASSESSMENT OF INCIDENT ATRIAL
FIBRILLATION IN INDIVIDUALS WITH CHRONIC KIDNEY
DISEASE
Rajat Deo MD and Working Group NIH CKD Biomarkers
Consortium, Atrial Fibrillation

PO-676-04
CRESCENDO CARDIAC ALTERNANS AND BLOCK IN
INTRACELLULAR CALCIUM BUFFERED VENTRICULAR
MYOCYTES
Mark Warren PhD and Steven Poelzing PhD
Background: Beat-to-beat action potential (AP) and intracellular
calcium transient (CaT) fluctuations (alternans) have been
implicated in the onset of lethal arrhythmias. Because CaT
alternans (CaT-ALT) can develop in the absence of AP alternans
(AP-ALT), it is suggested that CaT dynamic instabilities alone
drive the development of cardiac alternans, but whether CaT-ALT
are required for AP-ALT is not well known.
Objective: Theoretically, dynamic responses in ion channel
gating alone suffice for the development of AP dynamic
instabilities, but experimental evidence is lacking. Thus, we
hypothesized that in the absence of CaT-ALT, we can induce APALT either by rapid pacing or by applying the L-type calcium
channel agonist Bay K 8644.
Methods: We analyzed AP-ALT incidence (positive when
sequences of 14 or more APs exhibited beat-to-beat changes in
AP duration (APD)) in isolated rabbit ventricle myocytes paced at
progressively shorter cycles lengths (CL) from 1000 ms to the
shortest CL . 179 ms eliciting AP-ALT to determine the alternans
threshold (ALT-TH). We perfused Tyrode (37 oC) alone or with 25
nM Bay k 8644 upon freely contracting myocytes or in myocytes
loaded (via patch microelectrode) with 10-20 mM BAPTA to
completely abolish CaT.
Results: Compared to controls, Bay K 8644 increased both the
AP-ALT incidence and ALT-TH (63 vs 82%; 226636 279682 ms,
p,0.04), as did BAPTA (91%; 273656, p,0.03). Concomitantly,
at ALT-TH, the diastolic interval (DI) was similar in all groups
(respectively 58615 and 49610 vs 46617 in control, p.0.05),
whilst APD significantly increased in BAPTA (225652 vs 180634
ms in control, p,0.02), but not in Bay K 8644. Perfusion of Bay K
8644 on to BAPTA filled paced cells (CL5300 ms) elicited APD
prolongation followed by crescendo alternans (APD beat-to-beat
changes of progressively increasing amplitude leading to loss of
1:1 capture) in 11/11 myocytes. At slower rates (CL51000 ms),
prominent APD increases and transition to alternans induced by
the combination of BAPTA and Bay k 8644 precluded
determining the ALT-TH.
Conclusion: Dynamic changes in CaT are not required for the
development of AP-ALT, and their absence may in fact underlie
the formation of crescendo alternans following interventions that

Background: Individuals with chronic kidney disease (CKD) are
at an increased risk for the development of atrial fibrillation (AF).
However, algorithms to identify those at the highest risk and an
understanding of novel biological markers linking CKD and AF
remain limited.
Objective: We utilized large-scale proteomics to identify new
biomarkers associated with incident AF. We also developed
proteomic risk models for predicting incident AF in a population of
individuals with CKD. We compared proteomic models to clinical
AF risk models that were developed from US and European
cohorts participating in the Cohorts for Heart and Aging
Research in Genetic Epidemiology (CHARGE) AF consortium.
Methods: We measured 4638 unique plasma proteins for 2654
participants without a history of AF in the Chronic Renal
Insufficiency Cohort (CRIC) Study. Proteins were measured
using the SomaScan v.4 aptamer assay. The primary outcome
was incident AF (n 5 361 events). Associations of individual
proteins with incident AF were analyzed using Cox regression
models. We split the cohort into an 80% derivation set and a 20%
validation set. Protein-only risk models were derived using elastic
net regression and compared to the CHARGE AF risk equation.
To optimize CHARGE AF model’s performance, its variables
were refitted to CRIC.
Results: Among the 2654 participants (mean age 57 years, 53%
men, 38% Black persons), 815 proteins were associated with
incident AF at FDR , 0.05 after adjustment for demographics.
After further adjustment for demographics, comorbidities,
estimated GFR and proteinuria, 38 proteins met FDR
significance. In the validation set, the 5-year proteomic risk model
for incident AF, consisting of 17 proteins, achieved a c-index of
0.72 (SE 0.042) while the refitted CHARGE AF model had a cindex of 0.64 (SE 0.049).
Conclusion: By scanning the circulating proteome, we
discovered several novel biomarkers that predict the risk of
incident AF in a population with CKD. The proteomic risk model
has far better discrimination than the CHARGE AF model.
Ongoing analyses of the biological pathways represented by
these novel biomarkers may identify much needed, new
therapeutic targets to prevent AF and its complications in CKD
patients.

PO-676-06
THE ROLE OF REPERFUSION IN MODULATING CYCLIC
AMP SIGNALING FOLLOWING MYOCARDIAL INFARCTION
I-Ju (Eric) Lee MS; Jessica Caldwell PhD; Lianguo Wang MD and
Crystal M. Ripplinger PhD, FHRS
Background: Reperfusion therapy is the standard of care for
myocardial infarction (MI) patients, but it is not universally
performed and is sometimes unsuccessful. Reperfusion impacts
sympathetic innervation of the heart, with reperfused MIs
remaining chronically hypo-innervated, whereas hyperinnervation is more common in non-reperfused MIs. We
hypothesize that reperfusion status and resulting sympathetic
innervation will differentially impact myocardial b-adrenergic
signaling and electrophysiological responses.

Poster Session V
Objective: To determine how reperfusion impacts adrenergic
signaling and the resulting electrophysiological outcomes postMI.
Methods: A novel whole-heart optical imaging system was built
to perform simultaneous fluorescence resonance energy transfer
(FRET) imaging of cardiac cellular signaling along with optical
mapping of electrophysiological (Vm) responses. We also
generated a cardiac-specific cAMP reporter mouse to measure
adrenergic signaling response via FRET. The left anterior
descending (LAD) coronary artery of male and female mouse
hearts was ligated. For reperfusion, the ligature was released
after 45 minutes. Sham surgery was performed without ligation.
At 11 days post-MI, mouse hearts were Langendorff-perfused for
simultaneous cAMP and Vm imaging. Sympathetic nerve density
was determined by immunofluorescent imaging of tyrosine
hydroxylase (TH).
Results: Pilot data showed that reperfused MIs had
approximately half the TH+ fiber density compared to sham.
Reperfused MIs also had longer action potential duration (APD)
in the MI region compared to non-reperfused MIs and sham (64.2 6
0.8 vs. 39 6 6.3 vs. 47.6 6 9.4 ms, N 5 2-3), whereas APDs
were similar in remote regions of all groups. Max DFRET in
response to norepinephrine (NE) was slightly elevated in
reperfused MIs vs. sham hearts (45.2 6 1.6% vs. 40.7 6 6.5%, p
5 NS, N 5 2-3). Pilot data also show reduced cAMP activation
throughout the reperfused MI with chemical nerve stimulation
(tyramine) compared to non-reperfused MIs (6.4 6 4% vs. 23.9 6
12%, N 5 2).
Conclusion: This research will provide novel insight into how
reperfusion therapy and corresponding sympathetic innervation
contributes to arrhythmogenesis from cellular signaling to
functional outputs.

PO-676-07
A DIRECT COMPARISON OF TWO ANTI-INFLAMMATORY
STRATEGIES TO PREVENT POST-OPERATIVE ATRIAL
FIBRILLATION REVEALS SUPERIOR ANTI-FIBROTIC AND
ANTIARRHYTHMIC EFFICACY WITH EXTRACELLULAR
VESICLES
Sandrine Parent and Darryl R. Davis MD
Background: Extracellular vesicles (EVs) from human ExplantDerived Cells delivered directly to the atria at the time of open
chest surgery reduce atrial fibrosis/inflammation and AF in a rat
model of sterile pericarditis. But the minimally effective dose is
not known, nor is it clear if this benefit is dependent on EV dose.
Objective: To determine the dose-efficacy relationship of human
Explant-Derived Cell EVs in a rat model of sterile pericarditis.
Methods: Explant-Derived Cells were cultured from human atrial
appendages in a clinical-grade cell manufacturing facility using
serum-free xenogen-free culture conditions. Increasing doses of
EVs (106, 107, 108 or 109, n510-17/group) or vehicle control
(n517) were injected into the atria of middle-age male SpragueDawley rats (6 months old) at the time of talc application. A sham
control group was included to demonstrate background
inducibility (n512). Three days after surgery, all rats underwent
invasive electrophysiological testing prior to sacrifice. Atrial
fibrosis was evaluated using hydroxyproline while inflammation
was quantified using candidate cytokine profiling.
Results: Pericarditis increased the likelihood of inducing AF
(p,0.05 vs. sham). All doses decreased the probability of
inducing AF with maximal effects seen after treatment with the
highest dose (109, p,0.05 vs. vehicle; Figure 1A). Pericarditis
increased atrial fibrosis while EV treatment limited the effect of
pericarditis on atrial fibrosis with maximal effects seen after
treatment with 108 or 109 EVs. Enzyme-linked immune assaybased analysis of atrial tissue lysate revealed that increasing EV
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dose was associated with progressive decreases in proinflammatory cytokine content (Figure 1C).
Conclusion: Intramyocardial injection of incremental doses of
EVs at the time of open chest surgery led to progressive
reductions in atrial fibrosis and inflammatory markers. These
effects combined to render atria resistant to the pro-arrhythmic
effects of open chest surgery.

PO-676-08
CHRONIC DEPRIVATION OR SUBSTITUTION OF
ANDROGENS MODULATES ARRHYTHMOGENICITY AND
NAV1.5 EXPRESSION IN A SCN5A LOSS-OF-FUNCTION
MOUSE MODEL
Patrick A. Schweizer MD, MS; Mathieu Kruska; Thomas Fink;
Larissa Fabritz MD; Paulus Kirchhof MD and Dierk Thomas MD,
FHRS
Background: The ionic and molecular mechanisms underlying
sex differences in Brugada syndrome (BrS) are poorly
understood.
Objective: To study the effects of chronic androgen deprivation
and substitution on the arrhythmic and molecular phenotype of a
SCN5A-G1408R knock-in mouse model mimicking key features
of human BrS regarding male predominance and susceptibility to
ventricular tachycardias (VT).
Methods: Animals were studied in gender-divided groups using
surface ECG with and without flecainide challenge (10 mg per kg
body weight), telemetric recordings, patch-clamp
electrophysiology of isolated cardiomyocytes, molecular,
biochemical as well as histological analyses. Androgen challenge/
deprivation was performed using a-dihydrotestosterone (DHT)
application by subcutaneous pellet engraftment in female animals
or the androgen receptor blocker flutamide by subcutaneously
implanted osmotic pumps in male animals.
Results: Under flecainide challenge 81% (25/31 animals) of
male mutant (MT) and only 14% (2/14 animals) of their female MT
littermates developed VT. Patch-clamp electrophysiology in
isolated cardiomyocytes revealed significantly decreased peak
sodium current (INa) density of MT animals. Male mutants
exhibited significantly more reduced INa than female mutants.
There were no particular differences in peak transient outward K+
current between MT and wildtype (WT) myocytes of both
genders, respectively. We observed decreased NaV1.5
expression in MT animals of both sexes, with the lowest NaV1.5
protein levels in male MT hearts. After four weeks of chronic
treatment with the androgen receptor blocker flutamide, male MT
animals showed decreased susceptibility to VT (12%, 1/8
animals) and increased NaV1.5 expression comparable to male
WT levels. Vice versa, VT vulnerability was markedly
exaggerated in female mutants after treatment with DHT over 10
weeks (100%, 11/11), resulting in attenuated sodium channel
expression and decreased INa densities in ventricular
cardiomyocytes.
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Conclusion: Chronic androgen substitution/deprivation
influences arrhythmogenicity in a mouse model of BrS. The data
indicate that NaV1.5 surface expression is modulated by the
hormonal situation pointing to an important mechanism
underlying the sex-dependent arrhythmogenic phenotype of BrS.
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PO-677-01
ATRIAL FIBRILLATION BURDEN IN THE BLANKING
PERIOD POST CRYOBALLOON PULMONARY VEIN
ISOLATION IS A PREDICTOR OF LONG-TERM SUCCESS
Nicolle Sara Milstein MS; Dan L. Musat MD;
Matthew T. Saberito MS; Advay G. Bhatt MD, FHRS;
Mohammadali Habibi MD; Mark W. Preminger MD;
Tina C. Sichrovsky MD, FHRS; Richard Shaw PhD and
Suneet Mittal MD, FHRS
Background: Pulmonary vein isolation (PVI) is the cornerstone
of atrial fibrillation (AF) ablation procedures. We have previously
shown that a blanking period (BP) of only 1-month exists in
patients undergoing cryoballoon (CB) PVI. After the first month,
data about the relationship between AF burden (AFB) and longterm outcome are limited.
Objective: To objectively determine long-term success of CB
PVI based on AFB assessed using implantable loop recorder
(ILR) based ECG monitoring.
Methods: We enrolled consecutive patients with paroxysmal
(PAF) or persistent AF who had CB PVI and an ILR (Reveal LINQ,
Medtronic). We prospectively followed patients for one year and
evaluated the AFB after allowing for a 1-month BP and its
relationship to AF recurrence 31-365 days. We defined 4 distinct
groups post ablation based on AFB: 1) 0%, 2) . 0 - 0.1%, 3). 0.1
- 0.5%, and 4) . 0.5%.
Results: There were 210 patients (66 6 9 years; 138 [66%] male;
116 [55%] PAF; CHA2DS2-VASc 2.5 6 1.6; 128 [61%] on AAD at
the time of ablation). Following the end of the 1-month BP, 115
(55%) patients had a recurrence of AF at a mean of 148 6 86
days. AFB of . 0% at any point was significantly associated with
a greater likelihood of AF recurrence (p , 0.0001, Figure 1).
Patients with . 0.1% AFB after 1st month almost always had
recurrent AF.
Conclusion: Our data show that the best long-term outcomes
are seen in pts with no AF in the first 3-months post CB PVI.
Patients with AFB . 0.1% beyond the 1st month of ablation
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almost always had recurrent AF. These data show the utility of
using AFB post CB PVI for risk stratification of patients.

PO-677-02
NEED FOR CARDIAC RESYNCHRONIZATION THERAPY
UPGRADE WITH LEADLESS PACEMAKERS: EXPERIENCE
WITH THE MICRA TRANSCATHETER PACEMAKER
Abhishek J. Deshmukh MBBS, MD, FHRS;
Pierce J. Vatterott MD, CCDS; Christophe Garweg MD, PhD;
NICOLAS CLEMENTY MD, PhD; Ralph S. Augostini MD, FHRS;
Mikhael F. El-Chami MD, FHRS; Paul R. Roberts MD;
Kyoko Soejima MD; Yong-Mei Cha MD, FHRS;
Kristie Wallace MS; Dedra H. Fagan PhD and
Jonathan P. Piccini MD, MHS, FHRS
Background: Previous results have demonstrated a favorable
safety and efficacy profile for the Micra leadless pacemaker;
however, the CRT upgrade experience has not been evaluated.
Objective: To characterize CRT upgrade events among patients
implanted with a Micra VR device.
Methods: Patients undergoing de novo Micra implant who
underwent a subsequent system upgrade to CRT were identified
from the Micra VR IDE study, Micra VR post-approval registry,
and Micra VR acute performance EU study. Patient and device
characteristics at baseline were compared between patients with
and without a CRTupgrade. In addition, upgrade details and time
to CRT upgrade were analyzed.
Results: Among the 2,875 patients with a de novo Micra implant,
30 (1.0%) underwent a system upgrade to a CRT device (10 CRTD and 20 CRT-P). The average time to system upgrade was 26.2 6
21.0 months (median: 20.7 months). The rate of system
upgrade at 36 months was 1.2% (Figure, top panel) and was
significantly higher for patients that underwent AV node ablation
(4.4% vs. 1.1%, P50.005; Figure, bottom panel). Mean LVEF at
baseline was 53.8 6 5.6 for upgrade patients and 57.3 6 8.9% for
non-upgrade patients (P50.06). Patients who had a CRT
upgrade had higher rates of coronary artery disease (53.3% vs
23.3%, P,0.001), hypertension (86.7% vs 69.2%, P50.045), AV
node ablation (16.7% vs. 5.8%, P50.029), and ventricular pacing
40% (90.0% vs. 60.2%, P50.005).
Conclusion: Among appropriately selected patients with a de
novo Micra implant, the need for CRT upgrade over extended
follow-up was low (1.2%) and in-line with rates reported for
transvenous single-chamber pacemakers. Patients that
underwent AV node ablation had a significantly higher rate of
CRT upgrade.

PO-677-03
LV PACING WITH FUSION IS THE BEST PREDICTOR FOR
SUPER RESPONSE IN CRT- A SINGLE CENTER
EXPERIENCE
^rtea MD, PhD; Corneliu Iorgulescu; Alexandru Badiul;
Georgica Ta
Cosmin Cojocaru; Stefan Bogdan and RaduGabriel M. Vatasescu MD
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Background: The benefit of cardiac resynchronization therapy
(CRT) is not uniform, and the response can vary widely.
Objective: To assess the predictors for super responders (SR) in
cardiac resynchronization therapy.
Methods: We conducted a retrospective, observational study of
623 patients with heart failure, treated with CRT between January
2008 and May 2020, with follow-up of at least 6 months after CRT.
The super response to CRT was defined as a presentation at the
last follow-up with a left ventricular ejection fraction (LVEF) of at
least 45%, or minimum 15% increase in LVEF and an
improvement of the NYHA functional class by at least two
degrees.
Results: There were 192 CRT super responders. In univariate
analysis predictors of CRT super response were: LV only pacing
with fusion (HR5 6,631, 95% CI5 4,045 to 10,64, p , .000),
female gender (HR5 1,671, 95% CI5 1,176 to 2,399, p5 .005),
absence of obesity (HR5 1,642, 95% CI5 1,084 to 2,456, p5
.000), non-smoking (HR5 2,063, 95% CI5 1,292 to 3,341,
p5.002), absence of dyslipidemia (HR5 1,448, 95% CI5 1,022
to 2,032, p5.037), non-ischemic cardiomyopathy (HR52,714 ,
95% CI5 1,843 to 4,029, p,.000), sinus rhythm (HR5 7,176,
95% CI5 5,106 to 9,260, p5.000),  grade II mitral regurgitation
(HR5 4,788, 95% CI5 3,176 to 7,220, p5.000), better baseline
LVEF (HR5 2,780, 95% CI5 1,850 to 4,160, p5.002) and lower
ventricular end-diastolic volume (HR5 2,461, 95% CI5 1,622 to
3,714, p5.003). After multivariate analysis only LV fusion pacing
(HR5 2,503, 95% CI5 1,379 to 4,544, p5.029) and nonischemic etiology (HR5 2,661, 95% CI5 1,305 to 4,3252,
p5.003) remained predictors for super responders.
Conclusion: In this retrospective study LV only pacing with
fusion and non-ischemic dilated cardiomyopathy predict super
response to CRT.
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(3 months) were excluded. AF after baseline period was
determined by .1%, .10% & .25% of atrial beats. 170 bpm &
ATR events .24 hr. HRSc was grouped by ,30, 30-70%, .70%.
Results: Patients with . 10 days of histogram data collected
during the baseline period were included (N531,137, age 75.6 6
12.3 years, 47.3% female). Results were insensitive to the AF
definition; presented results use .1% definition. Baseline HRSc
was significantly associated with age (HRSc ,30; average age
66.7, HRSc 30-70; age 74.9; HRSc . 70 age 78.3) but not
gender. After adjusting for age, elevated HRSc during baseline3
months was associated with AF during follow-up. Compared to
HRSc ,30%, patients with HRSc .70% during the baseline
period had increased risk of AF during follow-up (HR 1.28; 95%
CI 1.17 - 1.41; , 0.001), and HRSc 30-70% (HR 1.06; 0.97 - 1.16
p 5 0.179).
Conclusion: Baseline HRSc is highly correlated with the
development of subsequent device defined AF.

PO-677-05
QUALITY OF LIFE AND TYPE OF CARDIAC
RESYNCHRONIZATION THERAPY DEVICE IN OLDER
HEART FAILURE PATIENTS

PO-677-04
INITIAL HEART RATE SCORE PREDICTS OCCURRENCE
OF NEW ATRIAL FIBRILLATION IN PACEMAKER PATIENTS
Katsuhide Hayashi MD, PhD; Haruhiko Abe MD, PhD;
Ritsuko Kohno MD, PhD; Paul W. Jones MS; Nicholas Wold;
Dave Perschbacher and Bruce Larry Wilkoff MD, FHRS, CCDS
Background: Heart Rate Score (HRSc), the percent of beats in
the tallest atrial paced & sensed 10 bpm histogram bin, predicts
survival in ICD & CRT-D pts without AF. No studies have reported
the correlation between initial HRSc & subsequent development
of AF in pacemaker pts. We focused on the incidence of newly
developed AF after PM implantation.
Objective: To evaluate the relationship between baseline HRSc
& incidence of newly developed AF in PM patients.
Methods: Baseline HRSc was calculated in the first 3 months
from implant. Patients implanted 2012-2017 & available in the US
ALTITIUDE remote monitoring data base were included. Patients
from centers opting out of sharing data in a de-identified dataset
for research were excluded. Patients with Atrial High Rate
Episode (AHRE) . 5 minutes during the baseline period

Mehak Dhande MD; Larissa Myaskovsky PhD; Raul Weiss MD,
FHRS; Alaa Shalaby MD, FHRS; Sana M. Al-Khatib MD, MHS,
FHRS, CCDS; Sandeep K. Jain MD, FHRS and
Samir F. Saba MD, FHRS
Background: Cardiac resynchronization therapy (CRT)
improves quality of life (QOL) in heart failure (HF) patients with
reduced ejection fraction (HFrEF). Guidelines do not distinguish
between indications for delivering CRTwith a pacemaker (CRT-P)
or a defibrillator (CRT-D). CRT-P devices are smaller, have more
battery longevity, are less prone to erosions or recalls, and do not
deliver shocks, thus prompting fewer clinic visits and
hospitalizations. These factors may impact a patient’s QOL. Thus
far studies have not compared QOL between CRT-P and CRT-D
recipients.
Objective: To examine the impact of CRT-P vs CRT-D therapy on
the QOL of older ( 75 years) patients.
Methods: We enrolled a total of 102 CRT recipients (mean age
81 years; 27% women; 40 CRT-P), and assessed QOL at
baseline and at 6 months post-implant using the SF-36 and the
Minnesota living with heart failure (MLHF) questionnaires.
Results: As shown in the Table, we found no statistically
significant QOL differences between CRT-P and CRT-D
recipients either on the subscales or the composite scores for the
SF-36 or MLHF at 6 months post-implant. This finding held true
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even after adjusting for baseline QOL score, age, sex and New
York Heart Association functional class.
Conclusion: Our results did not demonstrate a difference in
reported QOL between older CRT-P and CRT-D recipients.
Because of our limited sample size, we recommend that
additional studies comparing larger cohorts are needed to
accurately assess potential QOL differences between CRT-D and
CRT-P recipients.
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choice in heart failure is both technically feasible and clinically
efficacious during extended follow-up.

PO-677-06
LONG TERM EFFICACY OF THE FIRST TOTALLY
LEADLESS A-V SYNCHRONOUS BIVENTRICULAR PACING
SYSTEM IMPLANTED BY PRIMARY INTENT
Jeffrey F. Alison MBBS; Tania Ashwinikumar Pawade MBChB,
PhD; Siobhan Lockwood MBBS and Stewart G. Healy MBBS
Background: Long term complications of transvenous
pacemaker leads are well recognised and a significant concern in
younger patients anticipated to require pacing support over
decades. The probability of complications increases with the
number of leads implanted making cardiac resynchronisation
therapy (CRT) for heart failure a particular concern.Leadless RVonly pacing has been available for some years. Recently the
Micra AV device has introduced leadless A-V synchronous RV
pacing. In addition, the novel ultrasound-based WiSE-CRT
system allows leadless LV endocardial pacing synchronised to
coexisting RV pacing.
Objective: To combine the Micra AV and WiSE-CRT systems to
deliver CRT pacing in a guideline eligible, young patient with
severe heart failure as first-line device therapy rather than a
salvage option as previously reported.
Methods: A 24 year-old female patient diagnosed with
nonischemic dilated cardiomyopathy at age 13 years, in sinus
rhythm with LBBB, on guideline directed medical therapy, with
NYHA class 3 symptoms and a LV ejection fraction (LVEF) of 30%
was referred for CRT. A 2-stage intervention was designed: First
the WiSE intercostal ultrasound transmitter and subcutaneous
battery was implanted under general anaesthesia. Two weeks
later, via femoral venous and transseptal access the WiSE LV
electrode was implanted utilising fluoroscopic and
transesophageal echo guidance. After deployment of the LV
electrode the same venous access was then used for delivery of
the Micra AV to the RV apical septum. Stable A-V synchronous,
biventricular pacing was confirmed. There were no
complications. Images show implant fluoroscopy and pre- and
post-implant ECGs.
Results: Stable atrial tracking with synchronous biventricular
pacing has been maintained during 15 months of follow-up. Serial
echocardiography at 1 and 4 months showed progressive
improvement in LVEF from 42% to 51%, respectively. Heart
failure symptoms have completely resolved.
Conclusion: Implantation of a totally leadless CRT pacing
system capable of A-V synchronous biventricular pacing as a first

PO-677-07
RIGHT VENTRICULAR SYSTOLIC FUNCTION AS A
PREDICTOR OF APPROPRIATE IMPLANTABLE
CARDIOVERTER DEFIBRILLATOR THERAPY
Toshinori Chiba; Takatsugu Kajiyama MD, PhD; Satoko Ryuzaki;
Masafumi Sugawara; Mari Kitagawa; Ryo Ito; Miyo Nakano MD;
Masahiro Nakano and Yusuke Kondo MD, PhD
Background: Right ventricular fractional area change (RVFAC)
as right ventricular function is recently referred as an independent
predictor of sudden cardiac death (SCD).
Objective: The purpose of this study was to evaluate the
association of RVFAC and appropriate ICD therapy in order to
determine the cut-off value of RVFAC.
Methods: Consecutive patients who underwent initial ICD
implantation for any diseases except for non-dilated phase
hypertrophic cardiomyopathy and channelopathy were
retrospectively enrolled from 2012 to 2018 and were made
pursuit of appropriate ICD therapy and death. Transthoracic
echocardiographic parameters before ICD implantation were
evaluated to investigate the association with appropriate ICD
therapy. RVFAC was measured by one physician and one
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echocardiologist. We adopted mean RVFAC of these two RVFAC
values in statistics.
Results: In total, 172 patients (60.3613.6 years, 131 males)
including 63 ischemic cardiomyopathy were enrolled. Ninety
patients received an ICD as a secondary prophylaxis. Mean
LVEF and RVFAC were 38.3614.3% and 35.868.82%,
respectively. There was no correlation between RVFAC and
LVEF (correlation coefficient 50.274). Regarding appropriate
ICD therapy events, the best cut-off value of RVFAC was 34.8%.
The odds ratio of low RVFAC was 2.731 (95%CI: 1.456-5.121,
P50.00174). Secondary prophylactic cohort with low RVFAC
showed highest incidence of appropriate ICD therapy as shown
in the figure. In multivariate analysis, only low RVFAC is an
independent predictor of appropriate ICD therapy(hazard ratio
3.53, 95%CI:1.78- 6.99, P50.0003).
Conclusion: Low RVFAC was associated with increased
appropriate ICD therapy.
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Objective: To evaluate the benefits and risks of dual-chamber
ICD compared with single-chamber ICD for primary prevention in
clinical practice.
Methods: Using the Korean National Health Insurance Service
database from January 2008 to December 2019, we include
patients with primary prevention ICD and no documented
indication for pacing. Primary outcomes were all-cause mortality,
hospitalization of cardiovascular cause, and hospitalization of
heart failure. Secondary outcomes included device-related
complications such as hematoma, pneumothorax, and cardiac
tamponade. The propensity score matching method was used to
balance covariates across single- and dual-chamber ICDs.
Results: Among 1,929 patients, 1,098 (56.9%) received a singlechamber ICD and 831 (43.1%) received a dual-chamber ICD. In
830 pairs of patients after propensity matching baseline
characteristics were balanced between the 2 groups (median age
61 years; male 74%). Over a mean follow-up of 2.762.4 years, 1and 5-year all-cause mortality (6.1% vs. 7.5%, P50.283; 18.7%
vs. 20.8%, P50.267), 1- and 5-year hospitalization for
cardiovascular cause (14.2% vs. 14.9%, P50.676; 22.9% vs.
22.2%, P50.725), and 1- and 5-year hospitalization for heart
failure (9.0% vs. 8.7%, P50.796; 14.7% vs. 13.9%, P50.623)
were similar in both groups. However, the rates of device related
complications were 2.4% in the single-chamber ICD vs. 3.5% in
dual-chamber ICD groups (P50.02).
Conclusion: In the real-world population receiving a primary
prevention ICD, dual-chamber ICD was associated with higher
rates of device-related complications. One and five-year rates of
all-cause mortality and hospitalization did not differ significantly
between the two groups.
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PO-678-01
PO-677-08
BENEFITS AND RISKS OF SINGLE- VS. DUAL- CHAMBER
IMPLANTABLE CARDIOVERTER DEFIBRILLATORS FOR
PRIMARY PREVENTION OF SUDDEN CARDIAC DEATH
Jin Hee Choi M.D.; Ki Won Hwang M.D.; Ga Yun Kim M.D.;
Seokhyun Kim M.D. and Jisoo Oh M.D.
Background: Implantable cardioverter defibrillator (ICD) is the
more effective and safer treatment for primary prevention of
sudden cardiac death. It remains unclear whether dual-chamber
ICD offers the clinical benefits over single-chamber ICD without
increasing complication.

INVASIVE ELECTROPHYSIOLOGIC TESTING
PARAMETERS TO PREDICT ATRIOVENTRICULAR BLOCK
AFTER TRANSCATHETER AORTIC VALVE REPLACEMENT:
A META-ANALYSIS
Konstantinos C. Siontis MD; Abdalla Kara Balla MD; YongMei Cha MD, FHRS and George C.M. Siontis MD
Background: Atrioventricular block (AVB) and permanent
pacemaker (PPM) implantation is an often anticipated
complication of transcatheter aortic valve replacement (TAVR),
especially with self-expandable valves. The role of invasive
electrophysiologic (EP) testing parameters in predicting postTAVR AVB is unclear.
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Objective: We sought to perform a systematic review of the
literature and meta-analysis of associations of invasive EP
parameters with post-TAVR AVB.
Methods: We searched the literature (2011-2021) for studies
reporting on the prognostic value of peri-TAVR EP testing to
identify patients requiring PPM implant after TAVR. Using
random-effects meta-analysis methods, we performed
quantitative synthesis of the associations between key EP
parameters before TAVR (AH interval, HV interval, HV .70 msec,
delta AH, delta HV, Wenckebach cycle length) and post-TAVR
AVB. Among patients without immediate post-TAVR AVB, the
same parameters were also examined after TAVR to predict
subsequent AVB. Summary odds ratios (OR) and 95%
confidence intervals (CI) were calculated.
Results: A total of 16 studies with 1,197 patients (mean 75
patients per study) were included in meta-analyses. Six studies
included only self-expandable TAVR, one study included only
balloon-expandable TAVR, while 9 studies included both. In 11
studies, EP testing was performed both before and after TAVR,
while in 5 studies it was only performed after TAVR. Timing of
post-TAVR EP testing ranged from immediately post-valve
deployment to 7 days later. In meta-analyses, HV interval .70
msec pre-TAVR (OR 2.53, 95% CI 1.11-5.81, p50.04) and the
absolute value of the HV interval post-TAVR (OR 1.11, 95% CI
1.07-1.15, p50.001; per 1 msec increase) were significantly
associated with post-TAVR AVB.
Conclusion: AV conduction system parameters determined by
invasive EP testing before and after TAVR can help risk stratify
patients for TAVR-induced AVB.
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and long QT. A 10-day moving average QTc intervals were
computed for analysis.
Results: Figures 1 and 2 include various examples of long-term
QTc trends that were obtained by processing ICM ECG data
through the developed QT detection algorithm. The QT intervals
were determined using ICM ECG transmitted nightly from
patients with implanted ICM with both diabetes and long QT. The
QTc intervals in Figure 1 show a lot of day-to-day variability with
QTc intervals varying over 100 msec in these patients having
both diabetes and long QT. Conversely, figure 2 (a), and (b) depict
examples from patients showing lesser variability and a more
stable QTover long-term. This type of long-term QT trend may be
clinically essential in correlating QT changes with medication
dosages and the occurrence of arrhythmias and adverse clinical
events in such patients.
Conclusion: ICM QT monitoring utilizing a unique QT interval
algorithm can provide longitudinal and long-term dynamic QT
trends in patients implanted with ICM. Dynamic changes in
continuously monitored QT may affect cardiotoxicity risk and
requires further investigation.

PO-678-02
DYNAMIC LINQ MONITORING - USING INSERTABLE
CARDIAC MONITOR SIGNAL PROCESSING FOR DYNAMIC
QT ANALYTICS
Antony F. Chu MD; Gautham Rajagopal and
Shantanu Sarkar PhD
Background: QT interval prolongation is associated with cardiotoxicity and the development of potentially lethal cardiac
arrhythmias. Quantification of QT interval as an absolute value is
currently performed manually and limited to discrete static time
points. There is no currently approved continuous long-term
solution for dynamic QT monitoring. An ICM capable of
longitudinal QT monitoring may allow for mobile assessment of
dynamic changes in QT and assist in predicting long term cardiotoxicity.
Objective: To analyze proof of concept longitudinal QTc intervals
in patients detected by a QT monitoring algorithm optimized for
monitoring absolute and dynamic QT intervals on ICM ECG data.
Methods: We developed a unique ICM QT detection algorithm
based on T-wave signal processing. The algorithm determines
the QT interval for every beat thus providing long-term QT trends.
Optimization of ICM T-wave signal processing was achieved. The
QT algorithm was performed nightly and ICM ECG transmitted
episodes were obtained from a de-identified Medtronic
CareLinkÔ database. These data represent long-term QTc
trends from real-world patients with a history of diabetes mellitus

PO-678-03
ANTITACHYCARDIA PACING AT THE HIS BUNDLE IS
SAFER THAN TRADITIONAL RIGHT VENTRICULAR
ANTITACHYCARDIA PACING IN A CANINE MYOCARDIAL
INFARCTION MODEL
Annie Hirahara BS; Muhammad Shuja Khan PhD;
Yuki Ishidoya MD; Ravi Ranjan MD, PhD, FHRS and
Derek J. Dosdall PhD, FHRS
Background: Antitachycardia pacing (ATP) therapy delivers lowenergy pacing to the right ventricle (RV) to terminate episodes of
ventricular tachycardia (VT). While this treatment has reduced
instances of high-energy shocks in patients, some episodes of
VT are less responsive to ATP, and adverse events, such as VT
acceleration and degeneration into VF, remain a concern.
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Improving the success rate and safety of ATP is therefore
desirable.
Objective: Compare the efficacy and safety of ATP delivered at
the His bundle to ATP delivered in the RV.
Methods: Six dogs were anesthetized and pacing leads were
implanted in the RV and His bundle region. The lateral anterior
descending artery (LAD) was then occluded for 2 hours to create
an infarct. After 4-7 days, sustained VT was induced using S1-S2
pacing. ATP was delivered in trains of 8 pulses at 88% cycle
length up to three times from either the His bundle or RV. ATP was
attempted at the other location if unsuccessful. Success rates at
each location were calculated, as well as instances of VT
acceleration and degeneration into VF.
Results: VTwas induced in 84 instances and ATP was attempted
from the RV or His bundle location 124 times - VT was terminated
in 39% of attempts. His bundle ATP was successful in 25 cases
and RV ATP was successful in 23 cases. RV ATP resulted in
significantly more instances of VT acceleration compared to His
ATP, with 21 and 10 cases, respectively. Degeneration into VF
occurred 4 times after RV ATP and 1 time after His ATP, but this
finding did not reach significance. Overall, there was a 55%
reduction in all adverse events in His ATP compared to RV ATP.
We observed that VT episodes with similar ECG morphologies
were often terminated by ATP at either location. Similarly, VT
episodes with similar ECGs that were not terminated in one
location were often unresponsive to ATP in the other location as
well.
Conclusion: His bundle ATP appears to be safer than RV ATP,
but did not have a significant efficacy advantage.
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Methods: Patients undergoing LBBAP between May 2018October 2021 were prospectively studied at a single center.
Pacing thresholds at baseline and 3-month follow-up were
studied with respect to output voltage (V) and pulse width (ms).
Results: A total of 69 patients were analyzed: 46 with lumenless
leads (Medtronic SureScan 3830) and 23 stylet-driven leads (19
Boston Scientific Ingevity or Ingevity+ and 4 Biotronic Solia).
Baseline characteristics included median age 78 years, 48%
female, 62% African American, 36% with cardiomyopathy, 32%
history of coronary artery disease, 42% with atrial fibrillation,
average LVEF 51% 6 18%, and 18 (26%) received cardiac
resynchronization therapy (CRT) devices. Mean baseline QRS
width was 138 6 46 ms: 38% narrow, 10% LBBB, 22% RBBB, 4%
IVCD, and 26% chronically RV paced. At baseline, mean pacing
voltage threshold was similar for lumenless (0.57 V 6 0.18 V) and
stylet-driven leads (0.65 V 6 0.28 V) (p50.21). Pulse width was
also similar (0.42 ms 6 0.09 ms lumenless versus 0.49 ms 6
0.17 ms stylet-driven, p50.11). At 3-month follow-up visit,
however, pacing voltage thresholds were higher for stylet-driven
leads (0.99 V 6 0.40 V versus 0.76 V 6 0.19 V for lumenless
leads, p50.04) with a higher rise in voltage (0.38 V 6 0.23 V
increase versus 0.19 V 6 0.24 V, p50.01). 100% of procedures
were acutely successful and there were no lead revisions
required in either group.
Conclusion: The use of stylet-driven leads was associated with
a small rise in voltage output at 3 months. Close monitoring of
pacing thresholds should be considered in patients undergoing
LBBAP, particularly early post procedure. Confirming these
findings and understanding their clinical significance will need to
be assessed in a larger study and longer-term follow-up.

PO-678-05
IMPROVING THE SPECIFICITY OF ATRIAL FIBRILLATION
AND TACHYCARDIA DETECTION IN AN INSERTABLE
CARDIAC MONITOR
Rakesh Gopinathannair MA, MD, FHRS;
Dhanunjaya R. Lakkireddy MD, FHRS; Harish Manyam MD;
Nima Badie PhD; Fujian Qu; Kyungmoo Ryu PhD and
M. Rizwan Afzal MD

PO-678-04
LUMENLESS VERSUS STYLET-DRIVEN LEADS FOR LEFT
BUNDLE BRANCH AREA PACING - THRESHOLDS
CHANGE IN EARLY FOLLOW-UP
Jonathan Lattell MD; Ryan Burris MD; Aalap Narichania MD;
Swati Rao MD; Hemal M. Nayak MD, FHRS; Zaid Aziz MD, MD;
Andrew D. Beaser MD; Cevher Ozcan MD; Roderick Tung MD,
FHRS and Gaurav A. Upadhyay MD, FHRS
Background: In recent years, catheters have been developed to
deliver both lumenless and stylet-driven leads for conduction
system pacing (CSP), although there is a paucity of data
regarding comparative lead performance for left bundle branch
area pacing (LBBAP).
Objective: To describe lead thresholds at baseline and early
follow-up for lumenless versus stylet-driven leads utilized for
LBBAP.

Background: Insertable cardiac monitors (ICMs) are
increasingly used to diagnose arrhythmias, including atrial
fibrillation (AF) and tachycardia (Tach). However, false detections
may be present due to inaccurate R-wave sensing (e.g. R-wave
undersensing, P/T-wave oversensing) or confounding non-AF
rhythms with regularly irregular R-R intervals (RRIs).
Objective: Evaluate the impact of new AF and Tach detection
enhancements on eliminating false episodes while retaining true
episodes.
Methods: Stored electrograms (EGMs) of AF and Tach
episodes detected by Confirm Rx ICMs were extracted from the
Merlin.netÔ Patient Care Network and manually adjudicated to
establish independent algorithm training and testing datasets.
The existing AF detection algorithm was enhanced with an RRI
pattern recognizer, R-wave sensing anomaly identifier, and
improved P-wave identifier. The existing Tach detection
algorithm was enhanced to identify false heart rate elevations
and false sudden onset of Tach. The false positive reduction
(FPR) and sensitivity were quantified, relative to the predicate
algorithms.
Results: The AF detection enhancements were trained on 5,911
EGMs from 744 devices, resulting in a 66.9% FPR with 97.8%
sensitivity. In the testing dataset of 1,354 EGMs from 119
devices, the AF enhancements achieved a 45.8% FPR with
97.0% sensitivity. The Tach enhancements were trained on 520
EGMs from 204 devices, resulting in a 57.0% FPR with 96.6%
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sensitivity. In the testing dataset of 459 EGMs from 237 devices,
the Tach enhancements achieved a 57.9% FPR with 96.5%
sensitivity.
Conclusion: The AF and Tach detection enhancements reduced
false detections while maintaining sensitivity relative to the
predicate algorithms. These algorithm improvements are
expected to significantly reduce the clinical cost and time
required for patient arrhythmia diagnosis.

PO-678-06
LEFT BUNDLE BRANCH AREA PACING INCREASES LEFT
VENTRICULAR EJECTION FRACTION AND PREVENTS
PACING-INDUCED CARDIOMYOPATHY IN THE LONGTERM OBSERVATION
Agnieszka Bednarek MD, PhD; Pawel Moskal MD, PhD;
Grzegorz Kielbasa MD; Adam Bednarski MD, PhD;
Aleksander Kusiak MD, PhD; Tomasz Sondej MD, PhD;
Marek Rajzer MD, PhD and Marek Jastrzebski MD, PhD
Background: There is scarcity of data on long-term impact of left
bundle branch area pacing (LBBAP) on left ventricular (LV)
function.
Objective: To evaluate LV function in patients with over 1 year of
LBBAP and substantial pacing burden.
Methods: Patients with LBBP for any indication were
prospectively followed; ventricular pacing burden . 40% and R/r
wave in lead V1 at the final follow-up were the only inclusion
criteria. Following measures of LV function were assessed at
baseline and at the last follow-up: LV ejection fraction (EF), global
longitudinal strain (GLS), peak strain dispersion (PSD), LV enddiastolic diameter and volume (LVEDd, LVEDV), and LV endsystolic diameter and volume (LVESd, LVESV).
Results: A total of 100 consecutive patients were studied: age
76.7 610 y., female 41%, follow-up 21 67 months and ventricular
pacing burden 87.6 620%. At baseline 31 patients had CRT
indications (LV EF , 50%). In the whole group an increase in LV
EF (53 612% vs 56 612%) and decrease in LVEDV, LVESV,
LVEDd and absolute GLS (74 6 37 mm vs 70 635 mm, 37 630
mm vs 34 628 mm, 48 69% vs 47 69%, 16.6 65% vs 17.5 65%,
respectively) were observed, but there was no change in LVESd
(37 611 mm vs 37 69.5 mm). In the CRT group the EF improved
from 39 610% to 45 612.5%, while in the non-CRT group there
was no change in EF (60.7 66% vs 60.9 67%). No patient had
decrease in LV EF . 10%. The LV synchrony assessed by PSD
improved in CRT group (74.4 635 ms vs 60.5 622 ms) and
remained stable in non-CRT group (49.2 621 ms vs 49.3 619
ms).
Conclusion: Left bundle branch pacing preserves or improves
left ventricular function in the long-term observation and might
prevent development of pacing-induced cardiomyopathy.
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PO-678-07
IMPACT OF SINGLE VS MULTIPLE DEPLOYMENT
ATTEMPTS ON CARDIAC PERFORATION DURING
IMPLANTATION OF LEADLESS PACEMAKERS
Rohan Shah BS; Alex Danielson BA; TJ Atchison BBA;
Garrett Schilling BA; Toshimasa Okabe MD;
Mahmoud Houmsse MD, FHRS; Ralph Sayre Augostini MD,
FHRS; Emile G. Daoud MD, FHRS; John D. Hummel MD, FHRS
and M. Rizwan Afzal MD
Background: Leadless pacemakers (LPs) are an excellent
alternative for single ventricular pacing that avoid complications
related to the pocket and leads. The Micra transcatheter pacing
system is the only commercially available LP that is directly
deployed into right ventricle. Due to the size of the delivery
catheter, there is an inherent risk of right ventricle injury resulting
in cardiac perforation that may require further management.
Successful deployment requires sufficient trabeculations at the
area of deployment and avoidance of the right ventricle free wall.
Following unsuccessful deployment, the device may be
recaptured and redeployed in a more optimal location.
Objective: The purpose of this study is to compare the incidence
of cardiac perforation in patients with single vs multiple
deployment attempts during Micra implantation.
Methods: All patients who underwent Micra LP placement from
2014 to 2021 at The Ohio State University Wexner Medical
Center were included. Patients were stratified to single
deployment vs multiple deployment (defined as . 2
deployments). Incidence of cardiac perforation was compared.
Additionally, the management and long-term outcome of patients
with major complications was determined.
Results: A total of 412 patients underwent successful Micra LP
placement, of which 280 (68%) underwent single deployment while
132 (32%) had multiple deployments (median 5 2, IQR 5 1). A total
of 9 (2.2%) patients had cardiac perforations - 2 were identified with
effusion during the procedure while 7 were recognized within 12
hours of the procedure. All patients underwent successful
pericardiocentesis. Two patients died within 30 days of the Micra
implantations (22.2%). When stratified by deployment, 4 patients
with single deployment (1.43%) and 5 patients with multiple
deployments (3.79%) had cardiac perforations (p 5 0.17).
Conclusion: Overall, the incidence of cardiac perforation during
Micra implantation is 2.2%. Although the incidence of cardiac
perforations tended to be higher with multiple deployments, this
did not reach statistical significance. These results indicate the
association of successful single deployment with low event rate.
Further studies to examine the intraprocedural aspects of LP
implantation are needed to understand the mechanism of cardiac
perforation.

PO-678-08
NEURAL NETWORK MODEL FOR AUTOMATIC
DISCRIMINATION OF ATRIAL FIBRILLATION EPISODES
DETECTED BY AN INSERTABLE CARDIAC MONITOR
Timothy R. Betts MBChB, MD; Roy S. Gardner MBChB, MD;
Fabio Quartieri MD; Aditya Goil; Kevin J. Davis; Fujian Qu DSC;
Fujian Qu; Leyla Sabet PhD, PhD; Luke C. McSpadden PhD;
Paul Ryu and Jagmeet P. Singh MD, PhD, FHRS
Background: Insertable Cardiac Monitors (ICMs) are commonly
used to detect atrial fibrillation (AF). The “key episodes” feature
introduced in Abbott’s Jot DxÔ ICM reduces electrogram (EGM)
review burden with no delay to diagnosis. AF episodes with the
fastest mean rate, longest duration, and 2nd longest duration are
selected as Key episodes. An artificial intelligence (AI)/machine
learning (ML) episode discriminator may further reduce false
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positive AF episodes, thereby increasing the percentage of
clinically actionable true AF episodes.
Objective: Develop and evaluate an AI/ML model to reduce the
number of false AF EGMs for ICMs.
Methods: A convolutional neural network (CNN) model for
classifying ICM-detected AF episode was trained using 3,213
manually adjudicated AF electrograms (EGMs) from 2,222
Confirm RxÔ ICMs. In this retrospective study, the model was
tested on AF EGMs from 869 randomly selected ICMs with at
least 90 days of monitoring. The AF EGMs in the evaluation
dataset were adjudicated by 2 initial reviewers. If agreement was
not reached, a third reviewer was consulted.
Results: Over a mean follow-up duration of 8.9 6 3.9 months,
424 ICMs (age 71, IQR [66, 81] years) detected a total of 35,723
AF EGMs. The implants were due to syncope (143), known AF
(58), suspected AF (97), cryptogenic stroke (75) and others
including palpitation (51). The CNN model was evaluated using
all AF EGMs and achieved a sensitivity of 97.7% and specificity of
64.1%. The number of AF EGMs remaining to be reviewed after
analysis by the CNN model was 18722 (52.4%), while the
number after key episodes selection was 20296 (56.8%). When
the CNN model results were followed by key episode selection,
the number of AF EGMs remaining to be reviewed was 10729
(30.0%) at a rate of 34 EGMs per patient-year. The positive
predictive value of the resulting AF EGMs improved by 87%
compared to key episodes selection alone.
Conclusion: A CNN model substantially reduced false positive
AF episodes detected by the Confirm Rx and Jot Dx ICMs.
Implementing such an AI/ML model in remote patient care
network may further reduce AF EGM review burden.
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Background: Improving exercise capacity is often a goal of atrial
fibrillation ablation (AFAb). However, the impact of AFAb on
activity is poorly understood.
Objective: To assess the impact of ablation on activity minutes
per day using continuous accelerometer data from cardiac
implantable electronic devices (CIED).
Methods: Using the OptumÒ ClinformaticsÒ Datamart (2017 to
2019) linked with the Medtronic CareLinkÒ database, we
identified patients who had a CIED with AF detection and
accelerometer capabilities who transmitted heart rhythm data 3
months before, and 3 months after the blanking period following
AFAb. The associations between ablation, change in AF burden
after the blanking period, and activity levels were assessed in
each CIED type.
Results: Of the 8905 patients with a CIED who underwent AFAb,
1073 (12.0%) (69% Male, 66.9611.7 years, 73% paroxysmal AF)
had data available for analysis. Cardiac resynchronization ICDs,
dual chamber ICDs, dual chamber pacemakers, and insertable
cardiac monitors were present in 15.4%, 32.5%, 23.1%, and
29.0% of patients, respectively. The average AF burden and
activity minutes per day pre-AFAb were 23.8616.1% and
170654 minutes, respectively. Following AFAb, relative AF
burden decreased by 66.461.47% (p,0.001), and absolute
activity minutes decreased by 2.5641.7 minutes (p50.048) per
patient. There was no change in activity minutes after AFAb
within cohorts of patients with the same device, though device
type was associated with absolute activity levels (Figure).
Conclusion: There was no clinically significant change in activity
minutes per day in patients with CIED following AFAb. Further
research is needed to understand the relationship between
ablation and activity.

PO-679-02
FLECAINIDE THERAPY FOR PURKINJE-TRIGGERED
PREMATURE VENTRICULAR COMPLEXES AND SHORTCOUPLED TORSADES DE POINTES
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PO-679-01
IMPACT OF ABLATION ON DEVICE-DETECTED ACTIVITY
LEVEL IN PATIENTS WITH ATRIAL FIBRILLATION
Graham Peigh MD, MSc; Evan Stanelle MS; Paul Ziegler MS;
Nathan Varberg BS; Dana Soderlund MPH and
Rod S. Passman MD, FHRS

Ayhan Yoruk MD, MPH; Christopher C. Cheung MD;
Elodie Surget MD; David G. Rosenthal MD;
Mayank Sardana MBBS, MS; Shankar Baskar MD, FHRS, CEPSP; Ronn E. Tanel MD, FHRS, CEPS-P; Michel Haissaguerre MD,
PhD and Melvin M. Scheinman MD, FHRS
Background: Quinidine and catheter ablation have been shown
effective for treatment of premature ventricular complex (PVC)
triggered arrhythmias arising from the Purkinje system. However,
some patients have may have PVCs refractory to medical
therapy and catheter ablation.
Objective: To evaluate the safety and efficacy of flecainide for
treatment of Purkinje-triggered PVCs and short-coupled
Torsades de Pointes (TdP).
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Methods: Patients with a history of PVCs or short-coupled TdP
receiving flecainide therapy were retrospectively reviewed
across 4 international sites. Chart review included readily
available clinical data, electrophysiology study findings, and
genetic testing with follow-up data.
Results: The median age was 26 years (range 6-64 years) and
50% were men (n54). 5 patients (63%) underwent catheter
ablation, with PVC recurrence following catheter ablation.
Flecainide was initiated on all 8 patients, with a median follow-up of
10 months (range 3-192). Six out of 8 patients (75%) responded to
oral flecainide (median dose 100 mg twice daily) with documented
suppression of their ventricular arrythmia during follow up. Genetic
analysis demonstrated pathogenic variants in 4 patients (50%), with
trend of flecainide proving effective for those with pathogenic
variants. There were no significant side effects or untoward
outcomes for all patients during follow up.
Conclusion: For patients with Purkinje-triggered PVCs or shortcoupled TdP, oral flecainide therapy was effective in achieving
PVC/TdP suppression in the vast majority of patients, particularly
in those with pathogenic variants for channelopathy genes.
Flecainide therapy was safe with no adverse events in these
patients.
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echocardiography (50.9 6 12.4; 5% with ,35% EF; p,0.001),
and more VT/VF (2.8%, 3.4% and 3.5%). After multivariable
adjustment, WG was incrementally associated with significant
increase in risk of hospitalization for AF ( 10% WG Hazard ratio
(HR) 1.2, Confidence Interval (CI) 1.2-1.3, p,0.0001), HF (
10% WG HR 1.44 , CI 1.3-1.6, p,0.001;  5% - ,10% WG HR
1.17, CI 1.1-1.2, p,0.001), MI ( 10% WG HR 1.2, CI1.3-1.6,
p,0.001) and all cause stroke (4.2%, 4.3% and 5.6%) despite
significantly lower mean CHADS2Vasc score (2.9 6 1.7, 2.7 6
1.6 and 2.76 1.7) . Patients with more weight gain were
significantly more likely to receive cardiac (PCI (p50.002) and
LVAD/cardiac transplant (p50.004)) and EP (PVI (p50.005), AV
node ablation (p50.002), cardioversions (,0.001) and ICD
implant (p,0.001)) interventions. Patients with moderate WG
had the least mortality (21%, 19% and 21%, p50.026).
Conclusion: Among AF patients, weight gain is incrementally
associated with increased hospitalization for cardiovascular
causes particularly HF, stroke, MI and AF. These patients have
unique demographic and risk profile and experience significantly
increased cardiac and EP interventions.

PO-679-04
PULSED FIELD ABLATION COMBINED WITH ULTRA-HIGHDENSITY MAPPING IN PATIENTS UNDERGOING
CATHETER ABLATION FOR ATRIAL FIBRILLATION
Melanie Gunawardene; Benjamin Schaeffer MD;
Christian Eickholt; Jens Hartmann; Omar Anwar; Nele Gessler;
Tilman Maurer; Ruken Oezge Akbulak and Stephan Willems MD

PO-679-03
IMPACT OF WEIGHT GAIN ON CARDIOVASCULAR
OUTCOMES IN PATIENTS WITH ATRIAL FIBRILLATION
Aditya Bhonsale MD, MHS; Jianhui Zhu PhD; Floyd Thoma B.S.;
Suresh Mulukutla MD; Oscar Marroquin MD; Andrew H. Voigt MD,
FHRS; Konstantinos N. Aronis MD, PhD;
Krishna Kancharla MBBS; Mark Estes MD, FHRS, CCDS;
Samir F. Saba MD, FHRS and Sandeep K. Jain MD, FHRS
Background: The long-term impact of weight gain (WG) on
cardiovascular outcomes among atrial fibrillation (AF) patients is
unclear.
Objective: To investigate the effect of incremental weight gain
upon heart failure (HF), myocardial infarction (MI), stroke, AF
hospitalizations and all- cause mortality among AF patients.
Methods: We studied 62871 (mean age 726 12, 43% female)
adult patients with AF evaluated at the University of Pittsburgh
Medical Center between 1/2010 and 5/2021. Serial BMI, risk
factors, comorbidities, and subsequent mortality and
hospitalization were ascertained and stratified according to %
weight gain ( 0% - , 5%;  5% - ,10% and  10%).
Results: Over 4.9 6 3.19 years of follow up, 27114 (43%)
patients gained weight (61%,  0% - , 5%; 23%,  5% - ,10%;
16%  10%). Patients with progressive WG were incrementally
younger (p,0.001), female (40%, 42% and 47%), with lower
median household income (p50.002), more Medicaid utilization
(8%, 10% and 15%), active smoking (8%, 13% and 13%), and
were less likely to be on a NOAC (39%, 37% and 32%) with
higher class 3 antiarrhythmic drug use (16%, 18%, 20%).
Patients with  10% WG have lowest LV function on

Background: Pulsed field ablation (PFA) yields a novel ablation
technology for atrial fibrillation (AF). PFA lesions promise to be
highly durable, however clinical data on lesion characteristics are
still limited.
Objective: This study sought to investigate PFA lesion creation
with ultra-high-density (UHDx) mapping.
Methods: Consecutive AF patients underwent PFA-based
pulmonary vein isolation (PVI) using a multispline catheter.
Additional ablation, including left atrial posterior wall isolation
(LAPWI) and mitral isthmus isolation (MI) were performed in a
subset of persistent AF patients. Extent of PFA-lesions and
decrease of LA-voltage were assessed with pre- and post PFA
UHDx-mapping.
Results: In 20 patients, acute PVI was achieved in 80/80 PVs,
LAPW isolation in 9/9 patients, MI isolation in 2/2 (procedure
time: 123621.6minutes, fluoroscopy time: 19.265.5minutes).
UHDx-mapping subsequent to PVI revealed early PVreconnection in 5 case (5/80, 6.25%). Gaps were located at the
anterior-superior PV ostia and were successfully targeted with
additional PFA. Repeat UHDx mapping after PFA revealed
significant decrease of voltage along the PV ostia (1.6761.36mV
vs. 0.05360.038mV, P,0.0001) with almost no complex
electrogram-fractionation at the lesion border zones. PFAcatheter visualization within the mapping system was feasible in
17/19 (84.9%) patients and adequate in 92.9% of ablation sites.
Conclusion: For the first time illustrated by UHDx mapping, PFA
creates wide antral circumferential lesions and homogenous
LAPW isolation with depression of tissue voltage to a minimum.
Although with a low incidence, early PV reconnection can still
occur also in the setting of PFA.

PO-679-05
DIFFERENCES IN ATRIAL FIBRILLATION CRYOBALLOON
ABLATION BY GENDER: 24-MONTH OUTCOMES FROM
THE CRYO AF GLOBAL REGISTRY
Surinder Kaur Khelae MBBS, FHRS; Julian Kyoung-Ryul
Chun MD; Christian Drephal; Fernando Scazzuso;
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Fred Kueffer MS; Kelly A. van Bragt MSci, PhD;
Thorsten Lawrenz MD; Derick Todd; Pawel Ptaszynski MD, PhD
and Csaba Foldesi; On behalf of the Cryo AF Global Registry
Investigators
Background: Historically, catheter ablation, including
cryoballoon ablation (CBA), has been evaluated in a smaller
proportion of female study patients with atrial fibrillation (AF)
compared to male participants. The resulting consequences of
this differential representation are largely unexplored.
Objective: Evaluate outcomes of CBA between genders in the
Cryo AF Global Registry (NCT02752737).
Methods: This registry is an ongoing, prospective, multicenter
collection of CBA procedures used in standard-of-care practice.
Female patients undergoing CBA were compared to males at
baseline, 12-, and 24-months post-ablation. Primary safety was
evaluated using a composite of procedure-related adverse
events, and primary efficacy was examined using time-to-first
atrial fibrillation, -flutter and/or -tachycardia (AF/AFL/AT)
recurrence after 90-days blanking. Healthcare utilization was
assessed during follow-up.
Results: Of 3085 patients with 12-month follow-up, 1134
(36.8%) were female. A subset of 873 patients (37.5% female)
reached 24-month follow-up. On average, females were older
(64 vs 59 years, p,0.01), with a shorter time to diagnosis of AF
(2.9 vs 3.3 years, p50.03). They presented more often with
paroxysmal AF and hypertension, and less often with a history
of coronary artery disease and myocardial infarction than men.
Freedom from AF/AFL/AT was not different between females
and males (12-m: 83.5% vs 84.3%, and 24-m: 75.3% vs 77.6%,
p50.51), respectively. The safety event rate was low overall but
higher in females (3.9% vs 2.6%, p50.05). Symptom burden
and quality-of-life improved in both cohorts, with females
reporting more symptoms and a lower quality of life before CBA
and after 12-month follow-up. Freedom from repeat ablation was
not different between females and males (12-m: 93.7% vs
93.8%, and 24-m: 89.2% vs 89.5%, p50.84), respectively.
However, females had a lower freedom from all-cause
hospitalization (12-m: 84.5% vs 88.5%, and 24-m: 79.3% vs
83.0%, p,0.01).
Conclusion: CBA is safe and effective in both genders in a
standard-of-care setting; however, females had a higher rate of
serious adverse events and lower freedom from hospitalizations.
Differential baseline characteristics suggests that AF diagnosis
and timing of catheter ablation may vary by gender in study
participants.

PO-679-06
SAME DAY DISCHARGE AND 30 DAY READMISSION
AFTER ATRIAL FIBRILLATION ABLATION BEFORE AND
DURING THE COVID-19 PANDEMIC IN A TWO HOSPITAL
HEALTHCARE SYSTEM
Anandbir Bath MBBS, MD; Abdul Aziz Asbeutah MD;
Ike Ifedili MD; Mark Heckle MD; Yosef Kahn MD;
James T. Litzow MD; Sunil K. Jha MBBS, MD, FHRS;
Yehoshua C. Levine MD and Rajesh Kabra MD
Background: COVID-19 pandemic has significantly changed
cardiac electrophysiology (EP) practices, specifically directed at
decreasing length of hospital stay and increasing same day
discharge after EP procedures including Atrial Fibrillation (AF)
ablation. However, the safety of these practices needs to be
assessed.
Objective: The purpose of the study was to evaluate the practice
of same day discharge post AF ablation before and during the
COVID pandemic and look at the rate of 30-day readmissions in
our two hospital Healthcare system.
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Methods: We performed a retrospective chart review study that
included patients who underwent AF ablation at the two hospitals
of Methodist LeBonheur Healthcare, Memphis TN from January
to June 2019 (pre-pandemic group) and January to June 2021
(pandemic group). We compared the same day discharge and
30-day readmissions amongst the two groups.
Results: The study included a total of 225 patients who
underwent AF ablation-109 patients in the pre-pandemic group
and 116 patients in the pandemic group. Mean age was 64.5 6
9.0 years, 70.2% were males, 57% had paroxysmal AF.
Cryoablation was performed in 87% of patients, while
radiofrequency ablation was performed in 13%. There was no
same day discharge post AF ablation in the pre-pandemic group,
compared to 78.4% of patients in the pandemic group. Following
AF ablation, 30-days readmission rate was 5.5% in the prepandemic group versus 7.8% in the pandemic group (p50.50).
Among the 9 readmissions in the pandemic group, 6 were among
the same day discharge group [pseudoaneurysm (n51), cardiac
tamponade(n51), chest pain (n52) and recurrent AF(n52)] and
3 were in the overnight observation group [AF(n53)] (p50.37).

Conclusion: While overnight observation post AF ablation was a
standard practice in our two hospital healthcare system prepandemic, majority of patients are being discharged same day
during COVID pandemic, without any significant change in the
30-day readmission. Our study suggests that it is feasible and
safe to discharge majority of the patients home the same day
after AF ablation.

PO-679-07
FEASIBILITY OF A NOVEL ENDOSCOPIC SHEATH FOR
EPICARDIAL CATHETER BASED PROCEDURES
Timothy Markman MD; Cory M. Tschabrunn PhD, CEPS;
Christian Eversull MD and Saman Nazarian MD, PhD, FHRS
Background: Percutaneous epicardial catheter based
procedures are increasingly utilized to treat a variety of cardiac
conditions including atrial and ventricular arrhythmias. Standard
approaches do not allow for direct epicardial visualization to
guide the procedure and avoid critical structures.
Objective: To evaluate the feasibility of a novel endoscopic
sheath for epicardial catheter based procedures.
Methods: Epicardial access was obtained through a
percutaneous subxiphoid approach in 3 healthy adult swine. The
endoscopic sheath was advanced into the pericardial space.
Anatomic landmarks were identified via endoscopy and
confirmed via intracardiac echocardiography and fluoroscopy.
Radiofrequency ablation was performed via an ablation catheter
inserted through the endoscopic sheath. Ablation lesions were
assessed by pathologic examination of the target and
surrounding structures.
Results: Epicardial access and insertion of the endoscopic
sheath into the pericardial space was achieved without
complication in all animals (Figure). Identification of epicardial
coronary vessels, the ablation catheter, and the pericardial vs
epicardial surface was achieved in all cases. The ablation
catheter was successfully manipulated under direct visualization.
The sheath was successfully utilized to record from integrated
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electrodes and the ablation was performed in the recorded areas
guided by direct visualization. Pathology revealed successful
targeting of lesions as visualized.
Conclusion: These findings support the feasibility of this novel
endoscopic sheath for epicardial catheter based procedures.
Direct visualization may improve the safety and efficacy of
epicardial procedures.

PO-679-08
ASSESSING THE FIELD OF VIEW OF MULTISIZE
ELECTRODES IN ISCHEMIC CARDIOMYOPATHY BY
VALIDATING AGAINST EX-VIVO HIGH RESOLUTION
CARDIAC MAGNETIC RESONANCE
Sharif Omara MBBS; Claire A. Glashan BA, BS, MD;
Jens C. Nielsen MD; Peter Lukac MD; Steen B. Kristiansen MD
and Katja Zeppenfeld MD, PhD
Background: Substrate identification after myocardial infarction
(MI) relies on voltage mapping. Early reperfusion results in nontransmural scar (NTS). Narrow-spaced microelectrodes (ME) are
thought to have a limited field of view (FOV). The role of ME for
delineation of NTS is unclear.
Objective: To evaluate mapping with multi-size electrodes for
identifying NTS, validated against high-resolution ex-vivo cardiac
magnetic resonance imaging (HR-LGE-CMR).
Methods: Nine swine with early reperfusion MI underwent
endocardial electroanatomical voltage mapping (EAVM) with the
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QDOTÔ catheter which incorporates three ME in the 3.5mm tip
electrode. HR-LGE-CMR (0.3mm slices) were obtained and
merged with EAVM. At each EAVM point a transmural cylinder
(5mm radius) was projected on the CMR and the volume of viable
myocardium (VM) in the cylinder quantified (Otsu method).
Unipolar (UV) and bipolar (BV) voltages from conventional (c)
and microelectrodes (m) were related to VM. Cut-off values for
normal myocardium were based on 5th percentiles of areas
without fibrosis.
Results: In each swine 220 (IQR 216-260) mapping points were
collected (total 2322 points). Cut-offs for normal myocardium
were 3.18 mV, 0.85 mV, 3.28mV and 1.93 mV for UVc, BVc, UVm
and BVm, respectively. Wall thickness (WT) was reduced in areas
with fibrosis vs. no fibrosis (5.4mm, IQR 3.2- 6.9 vs. 7.4mm, IQR
5.3 - 9.6). All voltages were reduced at sites with fibrosis vs. no
fibrosis (UVs 4.4mV vs. 6.8mV; BVc 1.2mV vs. 2.1mV; UVm
2.5mV vs. 5.5mV, and BVm 2.9mV vs. 5.4mV, all p,0.001). For
areas with any fibrosis, all voltages increased with increasing WT
up to the maximal WT of 13mm (fig. 1). Similarly, all voltages
increased with an increase in VM volumes from .200mm3 to
.600 mm3 (equivalent to a cylinder with h57.64mm) (fig. 2) with
the strongest correlation for UVm (r50.47). Below a volume of
200mm3 VM voltages did not correlate significantly with VM.
Conclusion: In NTS, UVc, BVc, and, notably, BVm and UVm
increase with increasing WT and increasing transmural volume of
VM, with the biggest role perhaps laid out for UVm to estimate
transmural VM. EAVM cannot accurately delineate areas with the
lowest amount of VM, potentially due to insufficient far field
cancellation in NTS. Both these findings argue against a limited
FOV of ME.
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PO-680-01
PULMONARY VEIN RECONDUCTION PATTERNS AFTER
INDEX PULMONARY VEIN ISOLATION USING
RADIOFREQUENCY OR CRYOBALLOON ABLATION:
LOWER INCIDENCE OF LSPV-RECONDUCTION AFTER
CRYOBALLOON ABLATION
Moritz Nies MD; Julius Obergassel; Sophia Taraba;
Leon Dinshaw MD; Marc D. Lemoine MD; Julia Moser MD;
Fabian Moser MD; Paula Muenkler MD; Ruben Schleberger MD;
Laura Rottner MD; Christian Meyer MA, MD;
Stephan Willems MD; Bruno Reissmann MD; Andreas Rillig MD
and Andreas Metzner MD
Background: Despite advances in safety and efficacy of
pulmonary vein isolation (PVI), atrial fibrillation (AF) recurrence
remains a common problem after PVI for rhythm-control
treatment of AF. PV reconduction is frequently observed during
AF reablation procedures. Several factors including patients’
anatomy and energy source predispose to electrical
reconduction of PVs and might have an impact on patient
management, e.g., to devote specific attention to certain veins
during index procedures.
Objective: To evaluate different patterns of PV-reconduction
after radiofrequency or cryo-balloon ablation, ablation reports of
4312 PVI and 936 reablation procedures were analyzed.
Methods: Data mining in 8759 PVI-procedures for AF between
09/2008 to 05/2021 was performed. Success rates of PVI using
cryoballoon and radiofrequency ablation energy were compared
between veins using Fisher’s exact test. The distribution of
reconduction between all PVs was analyzed via Chi-square test.
A two-sided p  0.05 was considered significant.
Results: Of 4312 patients undergoing a first PVI using
radiofrequency (RF, 3043 patients) or cryo-balloon ablation
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(CBA, 1269 patients), 936 underwent at least one repeat ablation
procedure with a median time-to-redo of 408 days (interquartile
range 206 days, 912 days). 730 (78%) patients had RF based
ablation and 206 (22%) had CBA for index PVI. Recovery of PV
conduction in at least one PV was found in 786 (84%)
procedures. Details of reconducting PVs are visualized in Figure
1. After CBA, the right PVs (RIPV, RSPV) showed more recovery
than the left PVs (LIPV 38%, LSPV 34%) with frequent RIPVreconduction (RIPV 56%, RSPV 48%). This trend was
attenuated in patients undergoing RF-PVI (RIPV 51%, RSPV
52%, LIPV 40%, LSPV 41%). In direct comparison of both
modalities, reconduction of the LSPV was less frequent after
CBA compared to RF (p50.0247).
Conclusion: These results suggest that PV reconduction of right
sided PVs is more often observed than of left sided PVs in both
cryoballoon and RF ablation procedures. RF ablation is
associated with preferential reconduction of the left superior PV.

PO-680-02
THE IMPACT OF DEVELOPMENTAL ORIGIN OF NONPULMONARY VEIN TRIGGERS LOCATION ON CLINICAL
AND GENETICAL FEATURES OF ATRIAL FIBRILLATION
PATIENTS
Takashi Ikenouchi MD; Yuki Shimizu MD; Miki Amemiya MD;
Tatsuaki Kamata MD; Tasuku Yamamoto MD;
Takuro Nishimura MD, PhD; Yukihiro Inamura MD, PhD;
Akira Sato MD; Osamu Inaba MD, PhD; Susumu Tao MD, PhD;
Masateru Takigawa MD, PhD; Yusuke Ebana MD, PhD;
Shinsuke Miyazaki MD, PhD, FHRS; Masahiko Goya MD, PhD;
Junichi Nitta MD, PhD; Tetsuo Sasano MD, PhD and
Tetsushi Furukawa MD, PhD
Background: Atrial fibrillation (AF) mainly initiated by ectopic
beats originating from the pulmonary vein (PV); however, AF
triggers sometimes originates from outside the PV.
Objective: This study aimed to evaluate the difference of clinical
and genetical features of AF patients with non-PV triggers
between its developmental origin; sinus venosus (SV) and
primitive atrium (PA).
Methods: A total of 3020 consecutive AF patients (age 63611;
male 69%) underwent pulmonary vein isolation (PVI) followed by
induction and ablation of non-PV triggers. Among the total cohort,
815 patients underwent evaluation of AF-associated SNPs.
Patients with non-PV triggers were divided based on the
developmental origin of its location, then clinical backgrounds
and response to AF ablation was evaluated. Also, predictors of
non-PV triggers from SV and PA were identified with the use of
regression analysis, including AF-associated SNPs.
Results: Non-PV triggers was induced in 21% (n5636) of the
total cohort, including 14% (n5433) from SV and 13% (n5406)
from PA. The patients with SV presented with less persistent AF
(19% vs 33%, p,0.001), cerebral infarction (5% vs 12 %,
p50.004), chronic heart failure (5% vs 11%, p50.017), smaller
CHADS2 score (0.82 vs 1.19, p,0.001), HASBLED score (1.24
vs 1.53, p,0.001), left atrium diameter (34.9 vs 37.1 mm,
p50.002) and larger left ventricular ejection fraction (66.4 vs 64.2 %,
p50.03) compared to those with SV. Kaplan-Meier analysis
revealed that 1-year clinical outcome of PVI in patients with nonPV triggers from SV was significantly better than that from PA
(86.3% vs 79.6%, p 5 0.031). Multivariate analysis revealed that
SNPs rs593479 (1q24 in PRRX1) (HR 1.854, p50.016) was the
only significant predictors of non-PV triggers from SV, meanwhile
older age (HR 1.02, p50.003) and female (HR 1.47, p50.001)
were the predictors of non-PV triggers from PA. No SNPs were
significantly related to non-PV triggers from PA.
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Conclusion: Non-PV triggers derive from SV might be
associated with genetical factors rather than acquired
background factors, meanwhile those from PA might have less
genetical background with worse response to ablation compared
to those from SV.

PO-680-03
PROCEDURAL SAFETY AND OUTCOMES OF HIGH POWER
PREMATURE VENTRICULAR COMPLEX ABLATION WITH
HALF-NORMAL SALINE + 2.5%DEXTROSE IRRIGATION
SOLUTION
Basar Candemir MD and Emir Baskovski
Background: Irrigated catheters have improved lesion quality
obtained by radiofrequency ablation. Despite widespread use,
optimal RF power settings and irrigation fluid is unknown.
Objective: In this study, we aim to present procedural
characteristics and outcomes of high power RF ablation with halfnormal saline + 2.5Dextrose solution.
Methods: All patients undergoing PVC ablation between 01/01/
2019 and 11/01/2021 were prospectively included in this singlecenter prospective, observational study. Patients undergoing
parahisian PVC ablation were excluded. PVC mapping was
performed under 3D electroanatomic mapping systems. RF power
settings were 40-50Watts, with 17-25ml/min irrigation. The
irrigation solution was uniformly Half-normal saline + 2.5%
Dextrose. All patients presented to a clinical follow-up 30 days later,
at which time they underwent a 24-hour ambulatory Holter ECG.
Results: 110 patients were enrolled in the study. Mean age was
51.4616.5 years. PVCs were most commonly of idiopathic
etiology (86(78.2%)), and most commonly originated from RVOT
(43(39.1%)). Acute procedural success rate was achieved in
104(94.5%) patients. 30 days later, success for target PVC
abolishment was achieved in 105(95.4%) patients. All other
clinical data are presented in Table 1. There were three instances
of steam-pops.
Conclusion: High power RF ablation with half-normal saline
+ 2.5%Dextrose irrigation solution provides excellent success
rate for all-comers PVC ablation procedures.

PO-680-04
CAVOTRICUSPID ISTHMUS ABLATION BY MEANS OF
VERY HIGH POWER, SHORT DURATION, TEMPERATURECONTROLLED LESIONS
Vincenzo Schillaci; Giuseppe Stabile MD;
TERESA STRISCIUGLIO; Armando Mariano Salito;
Alberto Arestia; Alessia Agresta MD; Antonio De Simone and
Francesco Solimene
Background: A very high-power short-duration (vHPSD)
strategy of radiofrequency (RF) ablation aims to minimize
conductive heating and increase resistive heating.
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Objective: We evaluated the feasibility, efficacy and safety of the
vHPSD ablation of the cavotricuspid isthmus (CTI) in patients
presenting with typical atrial flutter (AFL).
Methods: This prospective non-randomized study enrolled 28
consecutive patients (FAST Group) with typical AFL undergoing
CTI ablation. The vHPSD ablation was performed applying 90 W,
for 4 s, with an irrigation of 8 ml/min. RF was delivered targeting
interlesion distance  6 mm. Thirty consecutive patients who,
previously, underwent CTI ablation by means of a contact force
surrounding flow catheter guided by ablation index (500) served
as control group (AI Group).
Results: In the FAST Group the mean CTI length was 2966 mm,
and the mean number of RF tags was 2069. The CTI
bidirectional “first pass” block was reached in 25 (89%) patients.
There were no major procedural complications. After a mean
follow-up of 662 months, one (3.5%) patient had arrhythmia
recurrence. The vHPSD ablation was as effective as AI guided
ablation in achieving acute CTI block (rate of first pass 89% vs
93%, p50.59), with a shorter RF time (88640 sec vs 4926269 s,
p,0.001) and similar procedure (3267 vs 34611 min, p50.5)
and fluoroscopy time (1036.29 vs 108652 sec, p50.7).
Conclusion: The vHPSD ablation represents an effective and
safe ablation strategy to achieve bidirectional block in the
treatment of typical atrial flutter.

PO-680-05
UTILIZING UNIPOLAR VOLTAGE MAPS TO EVALUATE AND
ISOLATE PULMONARY VEIN & POSTERIOR WALL
CONNECTIONS
Tri Nguyen RT(R), CEPS; Chockalingam Narayanan MD;
Srijan Shrestha MD; Gautam Natarajan MBA, MS;
William J. Gionfriddo MD; Jason J. Payne MD;
Alan Hanley MBChB and Munther K. Homoud MD, FHRS, CCDS,
CEPS-A
Background: Endocardial unipolar voltage mapping has been
used to identify epicardial substrates in the ventricles obviating
the need for epicardial access. Dynamic unipolar voltage
mapping (dUVM) has not been utilized to identify possible
epicardial connections (EC) for pulmonary vein (PV) and
posterior wall (PW) isolation.
Objective: Provide proof of concept in utilizing dUVM for PV and
PW isolation, show the limitations of local activation timing (LAT)
maps, and highlight differences in bipolar (BIP) and unipolar
(UNI) voltage maps.
Methods: Initial voltage and LAT maps of the LA were created
using the HD Grid (Abbott, Abbott Park, IL). Wide antral
circumferential lesions were done around the PVs using the
Tacticath SE (Abbott, Abbott Park, IL). PW isolation was done
when needed. Lesions were delivered at 40 - 45 W while
targeting a lesion size index of 4.0 - 4.5 on the PW and 5.0 - 5.5 on
the anterior wall. When the veins or PW were not isolated, an LAT
map via CS pacing was made to find early connections. The early
spots were targeted without success. BIP voltage was shown
using standard thresholds of 0.15 mv to 0.50 mv. The UNI map
was then shown using an empirically determined starting
threshold 0.60 mv to 2.20 mv. The upper limits were dynamically
adjusted to elicit a concise target. Additional reinforcement
lesions were applied. Adenosine administration showed no
reconnection of the veins or PW.
Results: The dUVM approach was reproducible and validated in
20 cases that we have done so far across 3 centers. Examples
presented are representative of the findings of these cases. PV
connections were targeted in 17 cases. PW connections were
targeted in 9 cases. The dUVM showed correlation between the
purple target and isolation of PV and PW connections. Isolation
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was achieved within w4 lesions. A detailed study protocol is in
the works to include a larger sample.
Conclusion: UNI voltage provided a more targeted area
compared to LAT and BIP maps. The upper limit had to be
dynamically adjusted to hone in on a more precise purple area.
The early signals did not always provide success. The approach
identified possible EC and allowed for quick targeting of the PVs
and PW with fewer lesions. Further studies involving bipolar
epicardial and unipolar endocardial mapping of the atria are
required to confirm epicardial connections.
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system has been proven to be feasible and effective. The latter is
a non-contact high-resolution system using a single arrayshaped catheter providing 48 ultrasound probes and electrodes
for 3D anatomy reconstruction and continuous DD mapping,
displaying AF wave fronts, and enabling DD guided CA. However,
real long-term outcome data for DD guided CA is sparse.
Objective: We sought to provide the first long-term outcome data
for persAF patients after DD guided CA in comparison to
conventional CA for persAF.
Methods: Long-term freedom from AF and atrial tachycardia (AT)
after DD guided CA was obtained by repeated holter-ecg and out
clinic patient visits. For comparison a pair-matched analysis with
patients undergoing conventional PVI for persAF using a contact
force catheter and 3D-mapping system was performed.
Results: A total of 30 patients (15 DD guided CA and 15
conventional PVI) undergoing CA for persAF were analyzed.
After a follow-up of 46619 months 33% (n55) of patients
undergoing DD guided CA were free from any atrial arrhythmia as
compared to 53% (n58) of patients after conventional CA (HR
1.13; p50.818). After DD guided CA freedom from AF was 40%
(n56) vs. 73% (n511) (HR 1.58; p50.483). Occurrence of atrial
tachycardia (AT) was equal for both groups (20%; n53) (HR 0.98;
p50.973). For DD guided CA the procedure duration was
significantly longer (231644 vs. 136643 minutes; p,0.0001).
Furthermore, the fluoroscopy duration (36.49614.38 vs.
13.7867.27 minutes; p,0.0001) and dosage
(10070.3365053.35 vs. 2753.2761754.04 mGy*cm2;
p,0.0001) was significantly higher as compared to conventional
PVI.
Conclusion: A four-year follow-up in patients after successful
DD guided CA for persAF revealed no benefit for AF and AT free
survival in comparison to conventional PVI in persAF. Of note,
procedure and fluoroscopy duration as well as dosage for DD
guided CA was significantly higher indicating a higher level of
complexity in DD guided ablation.

PO-680-07
GENERAL ANESTHESIA DOES NOT INHIBIT INDUCTION
OF SUPRAVENTRICULAR TACHYCARDIA
Thomas McGarry MD, PhD, FHRS

PO-680-06
FOUR-YEAR OUTCOME DATA AFTER DIPOLE DENSITY
GUIDED CATHETER ABLATION IN PATIENTS WITH
PERSISTENT ATRIAL FIBRILLATION
Jan-Hendrik Schipper; Zeynep Arica; Sebastian Dittrich;
€ fer; Karlo Filipovic; Cornelia Scheurlen; JanSusanne Erlho
€ rmann MD; Jakob Lu€ ker;
Hendrik van den Bruck MD; Jonas Wo
Daniel Steven PhD and Arian Sultan MD
Background: Dipole density (DD) guided catheter ablation (CA)
for persistent atrial fibrillation (persAF) using the AcQMapÒ

Background: Patients with supraventricular tachycardia (SVT)
frequently undergo an electrophysiological study (EPS) under
minimal sedation in order to increase the likelihood that SVT will
be induced. The true effect of general anesthesia on SVT
induction is unknown.
Objective: To compare the likelihood of SVT induction in patients
undergoing EPS with either general endotracheal anesthesia
(GET) or monitored anesthetic care (MAC).
Methods: We reviewed the cases of 804 patients who underwent
EPS for SVT and compared the probability of SVT induction in
patients who were studied under GET or MAC anesthesia.
Results: There were 630 patients studied under MAC and 160
patients studied under GET. The overall likelihood of inducing
SVT was equally high under GET as it was under MAC (RR5
1.01, p50.93). Among 78 patients who had manifest preexcitation on their pre-op EKG, there was no difference in the
likelihood of SVT induction between patients who were studied
under GET vs MAC (RR51.14, p5.55). In all cases the induced
tachycardia was atrioventricular re-entrant tachycardia (AVRT).
Among 97 patients who had an rSr’ pattern on a pre-op EKG
recorded during SVT, there was also no difference in the
likelihood of SVT induction (RR51.00, p5.97). In most cases
(92%) the induced tachycardia was atrioventricular nodal reentrant tachycardia (AVNRT). Among 54 patients who had either
a long RP tachycardia or an irregular tachycardia on a pre-op
EKG recorded during SVT, there was also no difference in the
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likelihood of SVT induction (RR50.99, p50.98). In most cases
(58%) the induced tachycardia was either focal atrial tachycardia
(FAT) or atypical AVNRT.
Conclusion: This retrospective study of 804 cases did not find
any evidence that the use of GET anesthesia inhibited the
induction of SVT as compared to MAC anesthesia.

PO-680-08
P-WAVE DURATION AND ATRIAL FIBRILLATION
RECURRENCE AFTER CATHETER ABLATION: AN
UPDATED SYSTEMATIC REVIEW AND META-ANALYSIS
Sotirios Nedios MD, PhD, FHRS, CEPS-A, CCDS;
Arash Arya MD, FHRS; Borislav Dinov MD; Nikolaos Dagres MD;
Gerhard Hindricks MD and Andreas Bollmann MD
Background: Atrial fibrillation (AF) is a global health problem
with high morbidity and mortality. Catheter ablation (CA) can
reduce AF burden and symptoms, but AF recurrence (AFr)
remains an issue. Simple AFr predictors like P-wave duration
(PWD) could help improve AF therapy.
Objective: This updated meta-analysis reviews the increasing
evidence for the association of AFr with PWD and offers practical
implications.
Methods: Publication databases were systematically searched
and cohort studies reporting PWD and/or morphology at baseline
and AFr after CA were included. Complete interatrial block (cIAB)
was defined as PWD120 ms and biphasic morphology in
inferior leads. Random-effects analysis was performed using the
Review Manager 5.3 and R programs after study selection,
quality assessment and data extraction, to report odds ratio (OR)
and confidence intervals (CI).
Results: Among 4175 patients in 22 studies, 1138 (27%)
experienced AFr. Patients with AFr had longer PWD with a mean
pooled difference of 7.8 ms (19 studies, p,0.001). Pooled OR
was 2.04 (1.16-3.58) for PWD.120 ms (13 studies, p50.01),
2.42 (1.12-5.21) for PWD.140 ms (2 studies, p50.02), 3.97
(1.79-8.85) for cIAB (6 studies, p,0.001) and 10.89 (4.53-26.15)
for PWD.150 ms (2 studies, p,0.001). There was significant
heterogeneity but no publication bias detected.
Conclusion: PWD is an independent predictor for AF recurrence
after LA ablation. The AFr risk is increasing exponentially with
PWD prolongation. This could facilitate risk-stratification by
identifying high-risk patients (cIAB, PWD.150 ms) and adjusting
follow-up or interventions.
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PO-681-01
SEPTAL SUBSTRATE ABLATION GUIDED BY DELAYED
TRANSMURAL CONDUCTION TIMES: A NOVEL ABLATION
APPROACH TO TARGET INTRAMURAL SUBSTRATES
Martín Ricardo Arceluz MD, PhD; Bryce Hambach BS;
Fermin C. Garcia MD; David J. Callans MD, FHRS, CCDS;
Gregory E. Supple MD, FHRS; Robert D. Schaller DO, FHRS;
David S. Frankel MD, FHRS; Jeffrey Arkles MA, MD;
Matthew C. Hyman MD, PhD; Ramanan Kumareswaran MD;
Gustavo S. Guandalini MD; David Lin MD, FHRS;
Sanjay Dixit MD, FHRS; Saman Nazarian MD, PhD, FHRS;
Daniele Muser BS; Francis E. Marchlinski MD, FHRS and
Pasquale Santangeli MD, PhD
Background: Intra-procedural identification of intramural septal
substrate for ventricular tachycardia (ISS-VT) in non-ischemic
cardiomyopathy (NICM) is challenging. Delayed (.40ms)
transmural conduction time (DCT) during right ventricular (RV)
basal pacing has been previously shown to identify ISS-VT.
Objective: We sought to determine whether substrate catheter
ablation (CA) incorporating areas of DCT may improve outcomes
of catheter ablation of ISS-VT.
Methods: We included patients with NICM and ISS-VT referred
for CA between 2016-2020. ISS-VT was defined by: 1) Confluent
septal areas of low unipolar voltage (,8.3 mV) in the presence of
normal or minimal bipolar abnormalities. 2) Presence of
abnormal electrograms in the septum. Substrate ablation was
guided by activation and/or entrainment mapping for tolerated VT
and pacemapping and targeting of abnormal septal electrograms
for unmappable VTs (n549, Group 1), and empirically extended
to target areas of DCT during RV basal pacing (n523, Group 2),
regardless of their participation in inducible VT(s) but sparing the
conduction system (when possible).
Results: There were no significant baseline differences between
Group 1 vs Group 2 (age: 65 68 vs 67 611, p50.5; male gender:
100% vs 87%, p50.16; LVEF: 30611% vs 33611%, p50.35; VT
storm: 26% vs 16%, p50.32; failed anti-arrhythmic drugs: 87% vs
85%, p50.88). Non-inducibility of any VT programmed
stimulation at the end of ablation was higher in Group 2 compared
to Group 1 (65% vs 39%, p50.08). At 12-month follow-up, singleprocedure VT-free survival was significantly higher (78% vs.
45%, p50.005) and the time to VT recurrence longer (1063 vs
764 months, p50.003) in Group 2 compared to Group 1
(Figure).
Conclusion: In patients with NICM and ISS-VT, a substrate
ablation strategy that incorporates areas of DTC during RV basal
pacing appears to be associated with improved long-term
freedom from recurrent VT.
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PO-681-02
FEASIBILITY OF FLUOROLESS PERSISTENT ATRIAL
FIBRILLATION ABLATION USING A FOCAL LATTICE-TIP
CATHETER THAT TOGGLES BETWEEN PULSE FIELD AND
RADIOFREQUENCY ENERGY
Emmanuel Ekanem MD; Petr Neuzil MD; Mohit Turagam;
Jan Petru MD; Moritoshi Funasako MD, PhD;
Stepan Kralovec MD; Daniel Musikantow MD; Abhishek Maan;
Joshua Lampert MD; Daniel N. Pugliese MD; Jonathan Gandhi;
Tatjana N. Sljapic MD; Marc A. Miller MD; William Whang MD,
FHRS; Jacob S. Koruth MBBS, MD; Georgios Syros MD;
Srinivas R. Dukkipati MD, FHRS and Vivek Y. Reddy MD
Background: We have previously shown that a focal lattice-tip
ablation catheter, able to deliver either focal RFA or pulse field
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ablation (PFA) lesions, can treat atrial fibrillation (AF). The ability
to toggle from RFA to PFA when ablating along the posterior left
atrial (LA) wall avoids the risk of esophageal damage. Performing
complex ablation for persistent AF with the lattice tip ablation
catheter using a fluoroless approach has not been previously
described.
Objective: To report for the first time the feasibility of performing
persistent AF ablation with the lattice tip ablation catheter using a
completely fluoroless approach.
Methods: From a single center prospective study of AF ablation
(NCT04194307), we compared pts who underwent fluoroless
ablation (ICE and electroanatomical mapping guidance) using
the 7.5Fr lattice-tip catheter with a compressible 9 mm ablation tip
(Sphere-9; Affera Inc, MA), as compared to a 2x control cohort of
pts in which fluoroscopy was permitted. The lesion sets were at
the discretion of the operator. The PVI strategy was either PF/RF,
PF or RF only. Procedural parameters recorded include number
of PF or RF applications, ablation time with each modality and
transpired ablation times.
Results: The fluoroless cohort included 5 persistent AF pts: age
62 6 5.4 years, 60% male, BMI 28.462.6, LA diameter 4463
mm; the control group (n5 10 persistent AF pts) had similar
baseline characteristics (see Table). PVI was 100% successful in
both groups. First-pass PV isolation was 100% for LSPV, LIPV
and RIPV and was 80% for RSPV in the fluoroless group and
100% for all veins in the control. For PVI, both the number of
energy applications (64.468.9 vs 56.566.5, p 5 0.127) and the
PVI duration times (time transpiring from 1st to last lesion) were
similar (18.762.9 min vs 19.565.7 min, p 5 0.87) between
groups. Beyond PVI, all 5 fluoroless and 10 control pts received
CTI, roof, and mitral isthmus lines. All Linear lesions were acutely
successful in all pts. For the mitral isthmus line, no coronary sinus
lesions were placed in the fluoroless group, compared to 1 pt in
the control group. There were no serious adverse events in either
group.
Conclusion: Fluoroless persistent AF ablation, including PV
isolation and linear atrial lesions, can be safely and effectively
performed using the lattice-tip RF/PF ablation catheter.

PO-681-03
EFFECTIVE ABLATION SETTINGS THAT PREDICT
CHRONIC SCAR AFTER ATRIAL ABLATION WITH MULTIELECTRODE RADIOFREQUENCY BALLOON CATHETER
Yuki Ishidoya MD; Eugene Kwan; Matthias Lange PhD;
Bram Hunt BS; Derek J. Dosdall PhD, FHRS; Tushar Sharma MD,
MPH; T. Jared Bunch MD, FHRS; Ravi Ranjan MD, PhD, FHRS
and Eugene G. Kholmovski PhD
Background: Radiofrequency (RF) balloon (RFB) ablation
(HELIOSTAR, Biosense Webster) has been developed to
improve pulmonary vein ablation efficiency over traditional pointby-point RF ablation.
Objective: Find effective parameters using RFB that result in
chronic scar verified by late gadolinium enhancement cardiac
magnetic resonance (LGE-CMR).
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Methods: A chronic canine model (n58) was used to ablate in
the superior vena cava (SVC), the right superior and the left
inferior pulmonary vein (RSPV and LIPV), and the left appendage
(LAA) with either a circumferential or segmental ablation
approach (RF energy was delivered to every other electrodes of
#1, 3, 5, 7, and 9) for 20 seconds or 60 seconds. The
electroanatomical map with the ablation tags were projected onto
the 3-month post-ablation LGE-CMR. Tags were divided into 2
groups depending on whether they correlated with CMR-based
scar tags (ScarTags) or non-scar tags (Non-ScarTags). The
effective parameters for scar formation were estimated by
multivariate logistic regression.
Results: This study assessed 80 lesions in the SVC, 80 lesions
in the RSPV, 30 lesions in the LIPV, and 55 lesions in the LAA
(188 ScarTags and 57 Non-ScarTags). In the multivariate
analysis, 3 variables were associated with chronic scar
formation; long RF duration (Odds Ratio [OR]: 2.400, p50.020),
circumferential ablation approach (OR: 3.460, p,0.001), and
temperature of electrode before energy application (OR: 0.775,
p,0.001), whereas impedance drop was not (OR: 0.992,
p50.602).
Conclusion: Long RFB duration, circumferential ablation, and
lower temperature of the electrode before ablation are critical
parameters that determine durable atrial scar formation with
RFB.
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from LA to PV or within LA body respectively (Figure B). PVI/
antral driver ablation were performed in all cases by Thermocool
Smarttouch SF ablation catheter. Primary endpoint was
recurrence of AF.
Results: Baseline characteristics were shown in Table 1. The AF
termination rate was higher in Group 1 patients compared to
Group 2 patients (35.3% vs. 4.2%, p50.009). Over a median
follow-up of 12.368.3 months, there was a significant lower rate
of AF recurrence in Group 1 patients compared to Group 2
patients (24.1% vs. 61.6%). Patients with inside out pattern of VF
wavefront was an independent predictor for lower future AF
recurrence (adjusted HR 0.22, 95% CI 0.05-0.91, p50.036; LogRank p50.001) (Figure C).
Conclusion: Among patients with persistent AF, CA was
effective in the Group 1 patient with VF demonstrating the
dominant PV drivers to the LA. In the Group 2 patients, long-term
outcome was unsatisfied with CA. Further investigation based on
additional substrate modification according to VF is warrant.

PO-681-04
THE CLINICAL VALUE AND LONG-TERM OUTCOME OF
CATHETER ABLATION BY USING HIGH DENSITY VECTOR
FIELD MAPPING FOR PERSISTENT ATRIAL FIBRILLATION
Ming-Jen Kuo MD; Yenn-Jiang Lin MD, PhD; Chin-Yu Lin MD;
Men-Tzung Lo PhD; Chia-Hsin Chiang MS; Shih-Lin Chang MD,
PhD; Li-Wei Lo MD, PhD; Yu-Feng Hu PhD; Fa-Po Chung MD,
PhD; Da Chyuan Duan; Tze-Fan Chao; Jo-Nan Liao MD; TingYung Chang MD; Ling Kuo; Chih-Min Liu MD; Wei Tso Chen;
Pei Heng Kao MD; Guan-Yi Li MD; Chih-Hsien Lin MSci and ShihAnn Chen MD
Background: The optimal catheter ablation (CA) strategy for
persistent atrial fibrillation is yet to be defined. Substrate
modification in addition to PV isolation is still controversial.
Objective: This study aimed to visualize the global wavefront
pattern during AF by using vector field (VF) mapping and
investigate the ablation outcome based on different pattern of
wave dynamics during AF.
Methods: 58 patients (58.6612.0 y/o, 46 males) underwent
ablation for persistent AF by using VF mapping with PentaRay
mapping catheter were recruited. A vector was obtained by taking
the propagating direction between a pair of the nearest
electrodes. The sum of all such vectors was subsequently
identified as the SI vector. The global VF map was reconstructed
by regional and sequential map. Patients were grouped to Group
1 with VF demonstrating wavefront from at least one or more PVs
to LA (Figure A), and Group 2 with VF demonstrating wavefront

PO-681-05
INTRAOPERATIVE ASSESSMENT OF LESION FORMATION
DURING PFA
Karmarkar Parag MSE; Fabrizio R. Assis MD;
Hemantkumar Tripathi; Alessio Gasperetti MD; Masahito Suzuki
and Harikrishna Tandri MD
Background: Currently, there are no methods to intraoperatively
monitor, assess and confirm lesion formation, in real-time during
Pulsed Field Ablation (PFA).
Objective: We present a novel High Frequency Dielectric
Sensing Lesion Assessment System (HFDS-LAS) which
assesses dielectric properties of volume of tissue in contact with
the electrode (w4.0 mm deep) at MHz-GHz frequencies during
PFA. This enables application of high voltage ablation pulses and
assessment of lesion formation at MHz-GHz frequencies,
simultaneously using the same catheter/electrodes (Fig 1).
During cardiac PFA, the HFDS-LAS can assess procedure
parameters, tissue type and confirm lesion formation in real-time.
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Methods: HFDS-LAS comprising of a -12 Fr PFA focal ablation
catheter with its ablation electrode redesigned as an antenna
sensor electrode (Fig 2), high fidelity filter hardware and a
network analyzer was prototyped, assembled and evaluated in
vitro on potatoes and in vivo (pigs, n53, right atrium lesions).
High Frequency Electrical Properties (HFEPs), e.g., resonant
frequencies (Fr1 and Fr2), of the antenna-electrode were
monitored in 10MHz-to-2.5GHz frequency sweep (Fig 3), and
changes to HFEPs calibrated to confirm electrode tissue contact,
e-field deposition in tissue and lesion formation. PFA was carried
out by applying bipolar monophasic pulses at 500V, 40 ms pulse
width, 99ms pulse interval, 300 pulses. Lesions were assessed
by gross histology using TTC staining 5-6 hr post ablation.
Results: Distinctly different HFEPs e.g., Fr1 and Fr2, are
observed when electrode is in blood, when contacting PFA
ablated and non-ablated myocardium. During PFA, change in Fr2
from 1450615 MHz to 1518615 MHz confirmed stable
electrode-tissue contact; during PEF application, Fr2 increased
by .250MHz to .1750MHz confirm lesion formation. 18 out of
24 lesions which were confirmed by HFDS-LAS were also
confirmed by histology and were transmural or .2.5 mm deep.
Conclusion: It is feasible to intraoperatively assess PFA
procedure parameters and confirm lesion formation in real-time
using HFDS-LAS.
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echocardiography (ICE) guidance in all cases (Figure). At 12
months follow-up, 12 (86%) patients were free from recurrent
atrial arrhythmias.
Conclusion: Antero-septal AT/AF triggers are a rare mechanism
of atrial arrhythmia recurrence following PVI. Catheter ablation of
these arrhythmias from the NCC is highly successful with good
long-term arrhythmia suppression.

PO-681-07
COMPLICATIONS AND OUTCOMES OF PAROXYSMAL
SUPRAVENTRICULAR TACHYCARDIA ABLATIONS AT A
LARGE CANADIAN CARDIAC CENTER

PO-681-06
ANTERO-SEPTAL FOCAL ATRIAL TACHYCARDIAS AND
ATRIAL FIBRILLATION TRIGGERS FROM THE NONCORONARY CUSP: A RARE NON-PULMONARY VEIN
SOURCE OF RECURRENT ARRHYTHMIAS FOLLOWING
ATRIAL FIBRILLATION ABLATION
Pasquale Santangeli MD, PhD; Fa-Po Chung MD, PhD;
Sanghamitra Mohanty MBBS, MD, MS, FHRS;
Domenico G. Della Rocca MD; Luigi Di Biase MD, PhD, FHRS;
Erica S. Zado PAC, FHRS; Francis E. Marchlinski MD, FHRS and
Andrea Natale MD, FHRS
Background: In patients with recurrent atrial arrhythmias
following pulmonary vein isolation (PVI), focal atrial tachycardias
(AT) or AF triggers from the thoracic veins, perivalvular structures
or adjacent to previously ablated regions are known sources of
recurrence. Antero-septal AT/AF triggers have not been
previously documented as a potential mechanism of recurrent
arrhythmias following PVI.
Objective: To investigate the prevalence of antero-septal AT/AF
triggers following PVI and describe the ablation approach and
long-term outcomes.
Methods: We reviewed cases of antero-septal AT/AF triggers in
patients undergoing repeat catheter ablation of AT/AF following
PVI. Antero-septal AT/AF triggers were identified with activation
mapping from the right and left antero-septal region and noncoronary cusp (NCC).
Results: Out of 1276 consecutive patients undergoing catheter
ablation of recurrent AT/AF following PVI, 14 (1%) were identified
with antero-septal AT (n59, 64%) or AF triggers (n55, 36%)
defined as focal firing inducing AF. In all cases, the activation
recorded at the NCC was the earliest or simultaneous with the
earliest at the right anterior septum. Catheter ablation was
successfully performed from the NCC under intracardiac

Althaf Azward BSc; Mouhannad Sadek MD; Pablo B. Nery MD;
F. Daniel Ramirez MD, MS; Simon Peter Hansom MBBS;
Girish M. Nair MBBS, MD, MHS, FHRS; Darryl R. Davis MD;
Calum J. Redpath MBChB, PhD; David H. Birnie MD;
Andres C. Klein; Martin S. Green MD and Mehrdad Golian MD,
CCDS, CEPS-A
Background: Paroxysmal supraventricular tachycardia (PSVT)
carries a significant burden on patients. PSVT treatment with
catheter ablation is both practical and cost-effective.
Contemporary real-world data on intra-operative complications
and long-term outcomes to help with shared decision making is
critical.
Objective: We sought to determine the procedural complications
and outcomes of PSVT ablations for quality assurance and
patient awareness.
Methods: We conducted a retrospective review of all PSVT
ablations from Jan 2015 to Dec 2020 at a large Canadian
academic center. PSVT ablations included were AVNRT, AVRT,
and AV Node ablations (AVNA). Data were collected by electronic
medical record search. Complications evaluated include
pericardial effusion, tamponade, pulmonary emboli, myocardial
infarction, stroke, infection, pacemaker implant,
pseudoaneurysm, hematoma, and AV fistula. Follow up
outcomes included post-op emergency room (ER) visits and
arrhythmia recurrence.
Results: Over the six-year period, 1064 procedures were
completed on 1015 patients (58.6% female). The average patient
age was 50.3 +/- 19.4 years, with an average follow up of 283 +/348 days. 688 (64.7%) procedures were for AVNRT, 300 (28.2%)
for AVRT, and 76 (7.1%) for AVNA. Peri-operative complications
were seen in 13 (1.2%) procedures: 2 (0.2%) pericardial
effusions, 3 (0.3%) tamponades, 1 (0.1%) pacemaker implant, 1
(0.1%) pseudoaneurysm, 7 (0.7%) hematomas, and 2 (0.2%) AV
fistulas. Post-discharge, 45 (4.4%) patients presented to the ER
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within 7 days and 42 (4.1%) patients between 7 to 30 days of the
procedure. ER diagnosis included 6 (0.6 %) hematomas and 6
(0.6%) pulmonary emboli, with the remaining ER diagnoses
being non-procedure related. There was 1 (0.1%) death,
unrelated to the procedure. On follow up, 65 (6%) patients had a
recurrence: 37 (5.6%) for AVNRT, 27 (9.6%) for AVRT, and 1
(1.4%) for AVNA.
Conclusion: Our data suggests that the PSVT ablation
complication rates at a high-volume center are lower than
previously published for most procedural complications.
Additionally, the rate of recurrence for AVNRT and AVNA are
lower than previously reported, with a similar recurrence rate for
AVRT. This data will help serve as a quality indicator and aid
physicians and patients with shared decision making on
treatment of PSVTs.
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and gender (36.7% and 36.2% female) were similar between
groups. Mean and median procedure time in the LET monitored
cohort was 132 minutes and 120 minutes, respectively. Mean and
median procedure time in patients receiving esophageal cooling
was 98 and 90 minutes, respectively. This represents a mean
difference of 34 minutes, or 26% of total procedure time (p,.001)
and a median difference of 30 minutes, or 25% of total procedure
time (p,.001).
Conclusion: Proactive esophageal cooling during PVI is
associated with a significant reduction in procedure duration
when compared to use of traditional LET monitoring.
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REDUCED PROCEDURAL DURATION WITH PROACTIVE
ESOPHAGEAL COOLING DURING LEFT ATRIAL
ABLATION: A MULTICENTER ANALYSIS

PO-682-01

Christopher Joseph BA; Jason D. Zagrodzky MD, FHRS;
William Zagrodzky EMT; Jacob Sherman;
Raymond N. Kawasaki MD; Christopher A. Henry MD;
Shane M. Bailey MD; Alex S. Ro MD; Westby G. Fisher MD;
Jose Nazari MD, CCDS and Mark D. Metzl MD, FHRS
Background: Reductions in left atrial ablation procedure
duration can improve lab efficiency, patient satisfaction, and
overall safety. Pauses and interruptions of lesion placement due
to luminal esophageal temperature (LET) rises during pulmonary
vein isolation (PVI) can disrupt workflow and increase procedure
time. Proactive esophageal cooling eliminates the need for lesion
interruption by preventing heat stacking and obviating the need
for temperature monitoring. Avoiding premature pauses of
radiofrequency (RF) lesion placement may also reduce PVI
procedure duration.
Objective: We aimed to measure changes in procedure times
after the implementation of proactive esophageal cooling across
a range of hospitals.
Methods: We reviewed procedural data at 3 hospital systems
incorporating 4 hospitals and 6 physicians. Prior to
implementation of proactive esophageal cooling at each hospital,
LET monitoring was utilized using either single or multi-sensor
temperature probes. After the use of a commercially-available
esophageal cooling device was implemented at each hospital, no
temperature sensors were used while cooling. Patient age,
gender, and total procedure time, were recorded and compared
between LET monitoring and esophageal cooling.
Results: Data from a total of 872 patients were reviewed. LET
monitoring was performed in 437, and active esophageal cooling
was performed in 435 patients. Patient age (66.5 and 67.0 years)

OUTCOME OF CATHETER ABLATION FOR VENTRICULAR
TACHYCARDIA IN POST-MYOCARDITIS PATIENTS
Tahmeed Contractor MD; Rahul Bhardwaj MD; Kuldeep Shah;
Jakrin Kewcharoen MD; Ravi Mandapati MD, FHRS, CCDS,
CEPS-P; Dhanunjaya R. Lakkireddy MD, FHRS and
Jalaj Garg MD
Background: Evidence regarding catheter ablation of ventricular
tachycardia (VT) in patients with myocarditis is not well-known.
Objective: We aimed to explore the safety and efficacy of
catheter ablation (CA) for VT in patients with post-myocarditis VT.
Methods: The meta-analysis was performed using a metapackage for R version 4.0/RStudio version 1.2. Logit
transformation method and DerSimonian-Laird random effect
model was used to summarize data on the forest plots. Outcomes
measured included - (1) procedure success [complete success
(defined as non-inducible for clinical VT), partial success (defined
as inducible for non-clinical VT) or failure (inducible for clinical
VT); (2) freedom from recurrent VT; (3) redo VT ablation; (4)
procedure related complication and (5) all-cause mortality.
Results: A total of six studies from 2012 to 2020 incorporating a
total of 289 patients with post-myocarditis VT underwent VT
ablation (88% were men, mean age 49.5615.1 years, mean left
ventricular ejection fraction 49.7610.1%, and 66% patient
underwent combined epicardial-endocardial ablation). Complete
success, partial access and procedure failure was achieved in
80.5% (95% CI 72.9-86.4), 12.9% (95% CI 8.7-18.9), and 5.6%
(95% CI 3.1-10.2), respectively. During the mean follow-up of
18.7615 months, freedom from recurrent VT was 77.1% (95% CI
66.1-85.3) while 26.2% (95% CI 16.3-39.2) underwent redo VT
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ablation. All-cause mortality was 3.46% (95% CI 0.6-16.7). The
pooled incidence of acute procedural complication was 4.05%
(95% CI 2-8.1).
Conclusion: Catheter ablation for VT is an effective and durable
long-term therapeutic strategy for post-myocarditis VT patients.
Larger clinical trials are required to compare CA versus medical
therapy in the post-acute myocardial phase.

PO-682-02
AUTOMATIC CARDIAC CT SEGMENTATION BASED ON
MACHINE LEARNING: IS MANUAL ANNOTATION
REQUIRED FOR TRAINING?
Ruibin Feng DPhil; Brototo Deb MD; Prasanth Ganesan PhD;
Albert Joseph Rogers MBA, MD; Samuel Ruiperez-Campillo BS,
MSci; Paul Clopton; Matei Zaharia and Sanjiv M. Narayan MD,
PhD, FHRS
Background: Automatic segmentation of anatomic structures
such as left atrium (LA) from computed tomography (CT) is
important for ablation procedures and personalized treatment.
Machine learning (ML) has advanced this area, but still requires
manual outlining which is subjective, hard to scale, and needs
special training.
Objective: We hypothesized that ML can accurately segment
CTs when trained algorithm-generated surrogates rather than
accurate annotations. We used a novel algorithm to "virtually
dissect" electroanatomic shells into LA body, appendage (LAA),
and pulmonary veins (PVs) for training an ML model to segment
CTs.
Methods: First, a CGI-based "virtual" dissection method was
developed in publicly available digital atria and refined from 5
patient shells and, second, applied to shells in 90 patients. Third,
ML models were trained to segment CTs with virtually dissected
atria (Fig A), or with manually separated atria (Fig B). We trained
both models with 90, 45, and 20 cases.
Results: In an independent cohort (N540, 25% women,
63.4610Y; Fig C), ML model trained with 90 virtually-dissected
atria was able to segment raw CTs with Dice 5 80-94%, noninferior to training with manual annotations (p,0.05). Virtualdissected atria with smaller training sizes (N545, N520 cases)
provided similar ML results (p,0.05).
Conclusion: Cardiac CTs can be segmented by machine
learning models similarly whether trained on accurate manual
outlining or CGI-based virtual dissection. This pipeline could be
extended for diverse large scale ML training without human
intervention.
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PO-682-03
POSTERIOR WALL ISOLATION ABLATION AND ATRIAL
ARRHYTHMIA RECURRENCE
Hannah M. Bernstein MD, MPH; Shamili Allam MD; Neil Beri MD;
Anthony Khong MD; rahul iyer; Romir Rajiv Maheshwary BS and
Uma N. Srivatsa MBBS, MS, FHRS
Background: The posterior wall and pulmonary veins have
similar embryological origins and therefore ablation of the
posterior wall (PWA) in addition to pulmonary vein isolation (PVI)
has been theorized to improve outcomes in atrial fibrillation (AF)
ablation.
Objective: To assess the impact of posterior wall size for
recurrent atrial arrhythmias after PWA.
Methods: Patients with AF who underwent posterior wall ablation
were compared to a control group of patients who underwent
standard PVI ablation. Baseline demographics, comorbidities
and outcome data were collected. CT heart data was included for
patients who underwent posterior wall ablation. Posterior wall
area was obtained, and percent posterior wall ablated was
calculated using the Carto map.
Results: A total of 171 subjects were included. Of those, 108
(63.2%) underwent posterior wall cryoablation in addition to PVI
ablation. Of the subjects enrolled, 63 control patients underwent
PVI ablation alone; 49 (28.7%) underwent radiofrequency PVI
and 14 (8.2%) underwent PVI cryoablation. Baseline
demographics are shown in table 1. Outcome data was recorded
for all patients for at least 1 year. Patients were noted to have
arrhythmia recurrence if atrial arrhythmia persisted past a
blanking period of 3 months. Univariate analysis showed that
posterior wall ablation had significantly less atrial arrhythmia
recurrence: 23.1% in PWA group, compared to 41.3% in the
control group (OR 5 .43, p 5 .013). When controlling for baseline
characteristics (age and sex) and comorbidities (hypertension,
diabetes, CAD, OSA, HF), the difference in atrial arrhythmia
recurrence remained significant. For patients who underwent PW
ablation, the mean posterior wall area and percent posterior wall
ablated were not predictors of atrial arrhythmia recurrence.
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Conclusion: Posterior wall ablation is a negative predictor of
atrial arrhythmia recurrences.
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PFA did not demonstrate an increase in HR at 3 month follow up.
Differences in AAD use across settings may be partially
responsible for these findings.

PO-682-04
IMPACT OF PULSED FIELD ABLATION FOR ATRIAL
FIBRILLATION ON THE CARDIAC AUTONOMIC NERVOUS
SYSTEM
Daniel Ross Musikantow MD; Daniel N. Pugliese MD;
Mohit K. Turagam MD; Jan Petru MD; Jacob S. Koruth MBBS,
MD; Moritoshi Funasako MD, PhD; Milan Chovanec;
Marc A. Miller MD; Lucie Sediva MD; Stepan Kralovec MD;
Srinivas R. Dukkipati MD, FHRS; Petr Neuzil MD and
Vivek Y. Reddy MD
Background: The heart is enveloped by an interconnecting
network of adrenergic and cholinergic nerves with discrete
ganglionic clusters, the cardiac autonomic nervous system
(ANS), which have profound effects on atrial electrophysiology.
Supported by preclinical work, multiple clinical studies have
indicated that during AF ablation, clinical success is predicated
on ablation of these ganglionated plexi. Indeed, RCTs have
reported improved outcomes by targeting these ganglia promoting the prevailing theory that AF ablation success is
contingent upon ablation of these ganglionic clusters. Indeed, the
elevated heart rate observed after conventional AF ablation is
thought to be related to the ablative effect on these ganglia.
Recently, pulsed field ablation (PFA) has gained prominence for
its enhanced safety profile, durable PVI, and high 1-year rates of
freedom from recurrent AF. However, PFA’s effect on the cardiac
ANS is unclear.
Objective: To determine whether PFA has a different effect than
thermal ablation on resting heart rates after ablation.
Methods: In a multi-center retrospective review, we compared
patients presenting in sinus rhythm after either: 1) PFA (PEFCAT
- NCT03714178, PEFCAT2 - NCT04170608) using a
pentaspline PFA catheter (Farawave, Farapulse Inc), 2) RFA (AFFICIENT - ACTRN12615001340527) using an irrigated RF
balloon catheter (Luminize; Apama Inc) or 3) cryoballoon ablation
(Medtronic Inc; Figure 1). Pre-ablation and 3-mo ECGs in sinus
rhythm were collected to assess the heart rate (HR).
Results: The retrospective RFA (n520), Cryo (n520) and PFA
(n520) cohorts had baseline HRs of 64610, 6169.2 and 6168.1
bpm, respectively. The 3-mo HRs increased by 8.7611, 13.46
9.9 and 1.7611 bpm, respectively (p50.05, p50.01, p50.01 for
PFA vs RFA, PFA vs Cryo or PFA vs RFA+Cryo, respectively;
Figure 2). At 3 months, Class I/III antiarrhythmic drugs were being
used in 9 of 20 (45%) of patients in the PFA arm vs 5 of 40 (12.5%,
P,.01 vs. PFA) in the RFA + Cryo arms.
Conclusion: Ablation of the parasympathetic ganglionated plexi
results in an alteration of autonomic tone which prompts an
increase in resting heart rate. In contrast to RFA or Cryo ablation,

PO-682-05
USE OF DRY SUCTION WATER SEAL DRAINAGE FOR
PERICARDIAL FLUID MANAGEMENT DURING
EPICARDIAL VT ABLATION
Satish K. Misra MD; Tricia Coons RCES;
Magdalena Lesiczka RCES; Cate Markert BSBME;
Rohit Mehta MD, FHRS and Brian D. Powell MD, FHRS
Background: Epicardial ablation is less common but often
critical approach for suppression of ventricular arrhythmias (VA),
particularly in patients with arrhythmogenic cardiomyopathies.
The use of irrigated ablation catheters in this space requires
manual aspiration of fluid to prevent tamponade, creating
frequent interruptions that prolong procedure time.
Objective: To describe an initial experience using a dry suction
water seal drainage system for pericardial fluid management
during epicardial VA ablation.
Methods: Consecutive patients undergoing epicardial VA
ablation at a single center were included. A dry suction water seal
drainage system (Atrium Oasis, Getinge) was connected to wall
suction and set to -20 mm Hg. The patient tube was clamped and
the side port connected via sterile extension tubing to the
stopcock of an Agilis sheath positioned in the pericardial space
with a cap placed on the open port of the stopcock. The stopcock
was only opened to the drainage system during ablation to avoid
suction when no fluid was being introduced. At procedure
conclusion, any remaining fluid was aspirated, 20 mg of
dexamethasone was infused, and catheter/sheath were
removed.
Results: Six patients were included (4 ARVC, 1 ischemic
cardiomyopathy, 1 recurrent PMVT). All underwent pericardial
access via anterior approach using a needle-in-needle
micropuncture technique. In the first three patients, manual
aspiration was frequently performed as a precaution. In the final
three patients, manual aspiration was only performed if
intracardiac echocardiography showed an effusion. In the latter
cohort, 2/3 patients did not require any manual aspiration with
1.8L and 2.3L of fluid removed via the drainage system. In the
third patient, there was fluid accumulation requiring aspiration
due to a kink the tubing; 150 mL was manually aspirated and 335
mL via the drainage system thereafter. In all patients,
serosanguinous to clear fluid was observed throughout and
sheath removed without need for post-operative pericardial drain.
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There were no adverse events and acute success
(noninducibility with triple extrastimulus on isoproterenol) was
achieved in all patients.
Conclusion: A dry suction water seal drainage system can be a
useful aide for pericardial fluid management during epicardial VA
ablation.

PO-682-06
INCREASING NUMBER OF CATHETER ABLATIONS IS
ASSOCIATED WITH INCREASED LONG TERM HEALTH
CARE RESOURCE UTILIZATION: A PROPENSITY
MATCHED ANALYSIS
Pamela Samson MD; Cliff Robinson MD; Daniel H. Cooper MD;
Kaitlin Moore BS; Geoffrey Hugo; Carlos Contreras and
Phillip Cuculich MD
Background: For patients who receive catheter ablation for
ventricular tachycardia (VT), approximately one-third of patients
may require more than one VT ablation. While the risk factors for
repeat catheter ablation have been previously described, longer
term outcomes and health care utilization differences are not as
well characterized.
Objective: To determine health care utilization and cost
differences following one versus more than one catheter ablation
for VT in a single year.
Methods: VT patients who underwent catheter ablation during
an index year (October 2016 to October 2017) were identified in
the Medicare Standard Analytic File. Patients were categorized
by having only one versus more than one catheter ablation during
the index year. Inpatient and outpatient claims were compared in
the year prior through two years after the index year. A propensity
matched analysis was used to compare resource utilization
endpoints and survival.
Results: 3,730 patients had one catheter ablation (CA1) and 441
received . 1 procedure (CA2+). CA2+ patients were younger
and less likely to have treatment as an outpatient (27% versus
32%, p,0.02). After propensity matching, there was no
difference in mortality between the two groups. However, in the
two years following treatment, CA2+ patients had significantly
more 30-day readmissions from the procedure (34% versus 16%,
p,0.01), emergency department visits (3.8 versus 2.8, p,0.01),
inpatient admissions (85% versus 60%, p,0.01), and length of
stay during admissions (23 days versus 16, p,0.01). The 2-year
post-index period showed significantly higher median Medicare
costs for outpatient and inpatient services for the CA2+group
($75,344 versus $39,100, p,0.01).
Conclusion: Patients who received more than one catheter
ablation for VT in an index year had significantly increased rates
of inpatient health care utilization and associated costs. Patients
requiring repeat catheter ablation in a short time frame may
benefit from closer clinical monitoring to prevent repeat
hospitalizations. Development of more effective and less risky
salvage therapies may favorably alter the trajectory of health care
resource utilization.
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PO-682-07
FIRST USE OF A NOVEL ULTRA-LOW TEMPERATURE
CRYOABLATION CATHETER FOR VENTRICULAR
TACHYCARDIA ABLATION
Daniel N. Pugliese MD MSc; Daniel R. Musikantow MD;
William Whang MD, FHRS; Srinivas R. Dukkipati MD, FHRS and
Vivek Y. Reddy MD
Background: There remains a need for a safe and effective
system for targeting deep intra-myocardial circuits during VT
ablation procedures, especially when epicardial access is highrisk or not possible.
Objective: We present a case of endocardial ablation using a
novel ultra-low temperature cryoablation catheter for refractory
VT.
Methods: N/A
Results: An 84-year-old man with CAD, MI (remote PCI & CABG)
and ischemic cardiomyopathy (EF 25-30%) with monomorphic
VT requiring ablation in 2013, presented with recurrent VT and
subsequent electrical storm for high-risk VTablation. He received
FDA clearance for compassionate use of a novel ultra-low
temperature cryoablation catheter (Adagio Medical, Laguna Hills,
CA) able to reach a temperature of -196 C (Figure 1). The
procedure was performed under general anesthesia with
percutaneous circulatory support (Impella, Abiomed, Danvers,
MA). Initial LV voltage mapping was performed transseptally
using a deflectable 10 Fr sheath (Oscor, Palm Harbor, FL). Of
note, attempts to advance the catheter retrograde across the
aortic valve were largely unsuccessful. Voltage mapping
revealed a large dense anterior-apical scar with fractionated and
late potentials noted at the basal border of the scar. Programmed
stimulation induced two poorly-tolerated VTs requiring
termination, with morphology and pace-mapping consistent with
exit at the basal anterior sites. Substrate modification was
performed with cryoablation at sites of fractionated electrograms
and late potentials as well as at the best pace-match exit sites
(Figure 2). Ablation lesions had a relatively large catheter
footprint and good catheter stability during ablation was good due
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to rapid adherence (,5 sec) of the catheter to tissue during
freezing. The patient tolerated the procedure well without
complications; he has had no recurrent VT (despite stopping the
amiodarone and mexiletine he had been receiving over the prior
6 months), no heart failure admissions, and no other
cardiovascular events post-procedure (2 months follow up).
Conclusion: This first-in-the-US use of the ultra-low temperature
cryoablation catheter for VTablation safe and thus far successful.
Further investigation of this technology is ongoing with a multicenter clinical trial in Europe and Canada, and plans for a future
trial in the US.
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Results: This ex vivo model, using porcine heart-esophageal
tissue allows for accurate representation of juxtaposed tissues
with ability to easily modulate impedance and rapidly measure
energy transfer (with granularity through an array of thermistors)
with varying ablation methods. Access to esophageal lumen
allows study of mitigation strategies by introduction of existing
tools as well as development and study of future tools.
Conclusion: Despite rapid evolution of ablation strategies,
insufficient attention has been paid to impact on juxtaposed
tissue. This ex vivo heart-esophageal model accurately mimics in
vivo conditions, can be used to rapidly evaluate energy transfer
with varying ablation strategies, study current mitigation methods
and assist with developing future novel mitigation strategies.

PO-682-08
THE POWER OF EP-BIOENGINEERING COLLABORATION:
DEVELOPMENT OF A HEART-ESOPHAGEAL MODEL TO
STUDY ENERGY TRANSFER BETWEEN TISSUES,
EVALUATE RAPIDLY EVOLVING ABLATION STRATEGIES
AND TOOLS FOR MITIGATION OF ESOPHAGEAL INJURY
Blair Holman; Christopher Barrett MD; Lukasz Cerbin MD;
James Arthur Mann MD; Alexis Z. Tumolo MD;
Matthew M. Zipse MD; Lohit Garg MBBS, MD; Johannes C. von
Alvensleben MD, CEPS-P; Ryan G. Aleong MD, FHRS;
Michael A. Rosenberg MD; Paul D. Varosy MD, FHRS;
Wendy S. Tzou MD, FHRS and Amneet Sandhu MD
Background: Ablation within the left atrium (LA) can result in
injury to surrounding structures, particularly the esophagus.
Despite rapidly evolving ablation strategies, mechanisms, risk
factors, and preventative measures to limit injury to juxtaposed
tissues remain incompletely understood. Currently, there is no
versatile preclinical method to assist with study of catheter
ablation on surrounding tissues.
Objective: We sought to develop an ex vivo heart-esophageal
model, composed of the posterior LA, interstitium and juxtaposed
esophagus for study of: (1) biophysics of catheter ablation with
varying ablation strategies (such as radiofrequency and
cryoablation), (2) impact on adjacent tissues, (3) evaluation of
current mitigation strategies to prevent injury and (4) assist with
development of new methods to enhance safety.
Methods: A customized Delrin container was 3D printed to hold
an ex vivo porcine posterior LA and interstitium in front of a
gelatin-embedded porcine esophagus (Figure). Access to the
esophageal lumen is provided by threaded sidewall penetrations
in the container. Continuous flow of normal saline is circulated
over the heart segment to mimic blood flow with ability to change
ionic content to vary impedance. The LA posterior wall was
exposed for catheter ablation. Temperature probes with high
sample rate were positioned in an array format in the interstitium,
anterior wall of the esophagus, and esophageal lumen, with
recording analyzed through a custom-built interface.
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PO-683-01
THE MECHANISTIC ROLE OF INTRAMYOCARDIAL FAT IN
VENTRICULAR TACHYCARDIA RE-ENTRY CIRCUITRY IN
PATIENTS WITH ISCHEMIC CARDIOMYOPATHY
Lingyu Xu MD, PhD; Mirmilad Pourmousavi Khoshknab MD;
Ronald D. Berger MD, PhD, FHRS; Jonathan Chrispin MD;
Sanjay Dixit MD, FHRS; David J. Callans MD, FHRS, CCDS;
Francis E. Marchlinski MD, FHRS; stefan L. zimmerman MD;
Yuchi Han MD; Natalia A. Trayanova PhD, FHRS;
Benoit Desjardins MD, PhD and Saman Nazarian MD, PhD,
FHRS
Background: Post myocardial infarction (MI) ventricular
tachycardia (VT) is due to circuit reentry through surviving
myocardial bundles within scar, however, we have previously
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observed that critical VT circuits are more likely to be adjacent to
lipomatous metaplasia (LM).
Objective: We aimed to explore the electrogram characteristics
of sites near LM to elucidate its role on promoting and stabilizing
VT circuit re-entry in patients with prior MI.
Methods: In this prospective multicenter observational study, the
electrogram characteristics of myocardium, including bipolar/
unipolar voltage, and impedance, were studied in thirty patients
in regions defined by late gadolinium enhancement (LGE) on
cardiac magnetic resonance (CMR) to define myocardial scar,
border zone (BZ), and normal myocardium. LM was identified by
multi-detector computed tomography (MDCT). Both image sets
were co-registered with electroanatomic maps (EAM). Potential
viable corridors within scar were computed from LGE-CMR.
Results: LM exhibited lower bipolar and unipolar voltage than
healthy myocardium, BZ, and scar. LM presented mid-range
impedance, higher than scar (median z score -0.07 vs -0.22, p ,
0.001), but lower than healthy myocardium and BZ (median z
score -0.07 vs. 0.44 and -0.02, both ps , 0.05). Based on BZ and
scar segmentation in the LGE-CMR image, a total of 381
corridors were computed, of which 84 corridors were
electrophysiologically proven to participate in VT circuits during
ablation procedures. Among corridors critical to VT, 99% (83/84)
traversed or were adjacent to LM, whereas only 4% (13/297) of
non-critical corridors traversed LM. Critical corridors traversed
more regions of LM (32.5% vs. 0%, p , 0.001) and were adjacent
to LM with larger volume (median 47.9 vs. 12.2 mm3, p , 0.001),
more voxels (median 291 vs. 61, p , 0.001), lower attenuation on
CT (median -30.1 vs. -23.3 Hounsfield Unit, p , 0.05), and higher
transmurality (.75% LM transmurality 67.5% vs. 15.4%,
P,0.001) compared to non-critical corridors.
Conclusion: Intra-myocardial LM in patients with prior MI
exhibits lowest voltage, and mid-range impedance, compared to
healthy myocardium, border zone tissue and myocardial scar.
LGE-CMR image derived corridors adjacent to LM appear to form
the predominant critical paths for VT reentry circuits.

PO-683-02
4-D INTRACARDIAC ECHOCARDIOGRAPHY CATHETER
GUIDANCE FOR LEFT ATRIAL APPENDAGE OCCLUSION
WITHOUT FLUOROSCOPY
Thomas Flautt; Akanibo Da-Wariboko BS, MD and
Miguel Valderrabano MD
Background: Left atrial (LA) appendage (LAA) occlusion
(LAAO) is a valid alternative to anticoagulation for stroke
protection in patients with atrial fibrillation. Contrast use
elimination is desirable since renal dysfunction is a common
comorbidity and could obviate the need for fluoroscopy.
Intracardiac echocardiography (ICE) guidance can expedite
LAAO procedures.
Objective: To assess the feasibility of 4D ICE LAAO guidance in
eliminating need for contrast or fluoroscopy.
Methods: Consecutive patients (N518) underwent LAAO with a
new 4D ICE catheter (Nuvision, Biosense Webster). After the
transseptal puncture, ICE was placed in the LA for imaging the
LAA from the left pulmonary vein, LA body and basal left
ventricle. Using triplane imaging technology, pre-deployment
measurements of LAA at 0, 90, and 135 degrees were obtained
to select device size with a goal of 20% or greater compression.
Devices (Watchman Flex, Boston Scientific, n516, or Amulet,
Abbott, n52) were deployed under exclusive ICE-guidance
without fluoroscopy or contrast use. Post deployment,
compression measurements, peri-device leak imaging and
device shoulder imaging were obtained. 4D and multiplane
imaging was used to confirm proper device deployment (Figure).
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Procedure times were compared to N524 unselected LAAO
procedures under conventional ICE.
Results: The procedure time from transseptal puncture to sheath
removal was 33.86 9.8 minutes. The average device size
implanted was 28.665.6 millimeters with an average
compression of 20.169.8%. 4/16 patients had a device
recaptured once and all patients required only one device. There
was a 100% acute success rate of LAAO with no acute
complications. No rescue fluoroscopy or contrast was used. On
follow-up imaging one patient had peri-device leak of 2.5 mm.
Procedure times with 4D ICE were 33.4610 min vs 38.6611 in
conventional ICE 9 (p,0.005).
Conclusion: 4D ICE catheter can eliminate the need for contrast
and fluoroscopy in LAAO procedures while shortening
procedural time.

PO-683-03
PREMATURE ATRIAL CONTRACTION LOCATION AND
ATRIAL FIBRILLATION INDUCIBILITY
Stacey Howell MD; Jonathan Walter Dukes MD; Eric Vittinghoff;
Janet Tang; Joshua D. Moss MD; Randall J. Lee MD, PhD;
Byron Lee MD; Zian H. Tseng MD, MS; Vasanth Vedantham MD,
PhD; Jeffrey E. Olgin MD, FHRS; Melvin M. Scheinman MD,
FHRS; Henry H. Hsia MD, FHRS; Edward P. Gerstenfeld MD,
FHRS and Gregory M. Marcus MD, FHRS
Background: Pulmonary vein (PV) premature atrial contractions
(PACs) commonly trigger atrial fibrillation (AF), but whether this is
because PV PACs are the most common origin of PACs or
because PV PACs are particularly arrhythmogenic remains
unknown.
Objective: To determine the effect of PAC location on AF
inducibility.
Methods: PACs were administered via pacing with extra-stimuli
during sinus rhythm to patients undergoing AF ablations in a
prospective, uniformly-applied, protocol from the proximal
coronary sinus (CS), distal CS, high right atrium, right and left
upper PVs. Using a “step-up” approach, the S2 coupling interval
was the atrial effective refractory period (AERP) at each site.
Results: One hundred patients, mean age 60 6 11 years, 26%
women, were included. PACs induced 41 AF events, with the
majority initiated from PV sites (Figure). After multivariable
adjustment, PACs arising from the PVs were significant more
likely to induce AF than PACs delivered from other sites (OR 2.62,
95% CI 1.37-5.00, p50.004). This observation persisted when
restricting the outcome to sustained AF (OR 3.27, 95% CI 1.238.71, p50.018). The greater proportion of AF inducibility from PV
PACs was significantly mediated by shorter delivered PAC
coupling intervals (reflecting lower AERPs) observed in the PVs
compared to other sites (65% of the relationship was explained
by lower AERPs, 95% CI 10%-121%, p50.021).
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Conclusion: PACs arising from the PVs were significantly more
likely to result in AF compared to other atrial sites. This
observation was mediated by lower AERPs in the PVs. When
considering patients with PACs in the absence of AF, these
findings have substantive implications relevant to risk
stratification for and potentially prevention of AF.
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factors including BMI. These findings suggest that moderating
caloric intake and maintaining a healthy weight may be more
important than specific dietary patterns.

PO-683-05
A SYSTEMIC REVIEW AND META-ANALYSIS OF ATRIAL
FIBRILLATION IN HEART FAILURE SUBTYPES
Juan Febragon Mundisugih MBBS; Kyle Franke;
Dian Andina A. Munawar MD and Rajiv Mahajan MD, PhD, FHRS

PO-683-04
ADHERENCE TO SPECIFIC DIETARY PATTERNS AND RISK
OF ATRIAL FIBRILLATION: DATA FROM THE UK BIOBANK
Samuel Jie Tu BHlthMedSc(Hons), MBBS;
Celine Gallagher BSN, MS, PhD, RN; Adrian D. Elliott PhD;
Bradley M. Pitman CCDS; Jeroen ML. Hendriks MS, PhD, RN;
Dennis H. Lau MBBS, PhD, FHRS; Prashanthan Sanders MBBS,
PhD, FHRS and Christopher X. Wong MBBS, MPH, MS, PhD,
CCDS
Background: A Mediterranean or Dietary Approaches to Stop
Hypertension (DASH) diet has been recommended to improve
cardiovascular outcomes. However, little is known about the
impact of specific dietary patterns on atrial fibrillation (AF) risk.
Objective: To characterize the effect of adherence to a
Mediterranean, DASH and plant-based diet on incident AF using
data from the UK Biobank.
Methods: Dietary intakes were calculated from 24-hour diet
recall questionnaires administered at baseline and during followup. Three validated diet pattern indices were scored in quintiles:
the Alternate Mediterranean and DASH Diet scores, and the
Plant-based Diet Index. Incident AF cases were ascertained from
hospitalization codes and modelled in Cox regression models.
Results: The cohort consisted of 123 151 individuals with 4 648
incident AF events over a median follow-up of 7.9 years.
Participants with greater dietary pattern adherence were older,
more likely white and had a lower BMI. In a minimally adjusted
model (model 1), increasing Mediterranean and DASH diet
scores were associated with lower AF risk. However, after
adjustment for lifestyle factors including BMI (model 2), results
were attenuated and the dietary patterns were no longer
associated with AF. Results were similar after additional
adjustment for comorbidities (model 3). The Plant-based Diet
Index was not associated with AF risk.

Background: Atrial fibrillation (AF) has been shown to be both
the cause and consequence of heart failure (HF) and signifies a
poor outcome. The classification scheme for HF has evolved to
recognize different underlying characteristics and clinical
trajectory of HF subgroups
Objective: We conducted this meta-analysis to further evaluate
the relationship between AF and each HF sub-types.
Methods: Pubmed and EMBASE databases were searched up
to June 2021. Studies which classified HF with left ventricular
ejection fraction (EF) greater than or equal to 50% as Heart
Failure with Preserved Ejection Fraction (HFpEF); EF between
40% and 49% as Heart Failure with Mid-range Ejection Fraction
(HFmEF); and EF less than 40% as Heart Failure with Reduced
Ejection Fraction (HFrEF) were included. The weighted
proportions, the pooled hazard ratios (HR) and 95%CIs were
calculated employing random effects estimates.
Results: Forty-four (44) eligible studies, published between
1996-2021, with 117,061 acute HF and 109,117 chronic HF
patients were included in the analysis. In patients with acute HF,
the weighted prevalence of AF was 41% in HFpEF, 37% in
HFmEF, and 31% in HFrEF. Similar trend was observed in
patients with chronic HF, of which the weighted prevalence of AF
was 46% in HFpEF, 38% in HFmEF and 32% in HFrEF 32%.
Analysis of AF incidence risk ratio between HFpEF and HFrEF
demonstrated that HFpEF was associated with an increased risk
of AF compared to HFrEF, irrespective the status of HF (Acute
HF: n513; RR 1.39, 95%CI 1.26 - 1.54; p ,0.01 and Chronic HF:
n55; RR 1.35, 95%CI 1.24 - 1.46; p ,0.01). Compared to sinus
rhythm, AF was associated with an increased risk of all-cause
mortality in HFpEF (n59; HR 1.14, 95%CI 1.06 - 1.24; p,0.01),
HFmEF (n54; HR 1.41, 95%CI 1.07 - 1.86; p 5 0.01) and HFrEF
(n58 studies; HR 1.12, 95%CI 1.02 - 1.23). However, the subanalysis of either prospective or retrospective studies in HFrEF
group failed to show association between AF and increased risk
of all-cause mortality (n53; HR 1.06, 95%CI 0.93 - 1.22, and
n53; HR 1.23, 95%CI 0.99 - 1.54, respectively).
Conclusion: The prevalence of AF progressively increased
across the categories from HFrEF, HFmEF and HFpEF. AF also
predicted an increase in all-cause mortality rate across all
categories of HF, but careful interpretation is needed for the
HFrEF group.

PO-683-06
MULTICENTER EXPERIENCE WITH ANDEXANET ALFA
FOR REFRACTORY PERICARDIAL BLEEDING DURING
CATHETER ABLATION OF ATRIAL FIBRILLATION IN
PATIENTS TAKING FACTOR XA INHIBITORS

Conclusion: Although adherence to a Mediterranean or DASH
dietary pattern was associated with lower AF risk, these
associations were no longer significant after adjusting for lifestyle

Tarek Zghaib MD; John Allison MD; Christopher Barrett;
Jeffrey Arkles MA, MD; Benjamin Dsouza MD, FHRS;
Jeffrey J. Luebbert MD; Fermin C. Garcia MD; E. Kevin Heist MD,
PhD, FHRS; Wendy S. Tzou MD, FHRS; David J. Callans MD,
FHRS, CCDS; Francis E. Marchlinski MD, FHRS and
David S. Frankel MD, FHRS
Background: Pericardial bleeding is a rare but life-threatening
complication of atrial fibrillation (AF) ablation. When significant
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pericardial bleeding occurs, protamine should be given to reverse
heparin and pericardiocentesis performed. Patients taking
uninterrupted oral anticoagulation (AC) are at increased risk for
refractory pericardial bleeding. In such cases, andexanet alfa, a
recombinant, inactive form of factor Xa, can be given to reverse
oral AC. Clinical experience with andexanet in this setting has not
yet been reported.
Objective: In this multicenter, retrospective case series, we
report rates of acute hemostasis and incidence of
thromboembolic complications within 30 days after the use of
andexanet for refractory pericardial bleeding during AF ablation.
Methods: We performed a systematic search within the AF
ablation registries of each participating center to identify patients
who 1) developed pericardial bleeding during AF ablation
requiring pericardiocentesis, 2) received a dose of apixaban or
rivaroxaban within 24 hours of the procedure, 3) continued to
bleed despite administration of protamine and 4) received
andexanet.
Results: Ten patients met the inclusion criteria, with mean age of
7465 years and median CHA2DS2-VASc score 4 [3-5]. All
patients received protamine and pericardiocentesis, and 8 (80%)
received blood products (packed red cells, platelets or fresh
frozen plasma). Median[Interquartile Range] pericardial blood
drained was 1.7 [1.5; 2.1] L. All patients received a bolus of
andexanet (400mg) followed, in all but one case, by a 2-hour
infusion at 4 mg/min. Acute hemostasis was achieved in 7
patients. Three continued to bleed and required emergent
cardiac surgery. One patient experienced acute ST-elevation
myocardial infarction confirmed to be secondary to distal left
anterior descending artery occlusion hours after receiving
andexanet. Therapeutic AC was restarted after a mean of
2.262.0 days, with no recurrent pericardial bleed. No late
complications or deaths occurred.
Conclusion: In patients on uninterrupted apixaban or
rivaroxaban, who develop refractory pericardial bleeding during
AF ablation, andexanet can achieve hemostasis thereby avoiding
the need for emergent surgery. However, there is a risk of
thromboembolism following administration.

PO-683-07
CARDIOVASCULAR MAGNETIC RESONANCE
MYOCARDIAL SCAR PATTERN PREDICTS MAJOR
CARDIOVASCULAR EVENTS IN CORONARY ARTERY
DISEASE
Hassan Zaidi; Richard Jones; Daniel Hammersley MBBS;
Suzan Hatipoglu; Gabriel Balaban; Lukas Mach; Pablo Lamata;
Brian Halliday; Martin J. Bishop PhD and Sanjay K. Prasad
Background: Late gadolinium enhancement (LGE)
cardiovascular magnetic resonance (CMR) is a powerful tool in
the evaluation of myocardial scar, a known substrate for
ventricular cardiac arrhythmia. Disparity in scar microstructure
may drive important arrhythmogenic mechanisms. Analysis of
these regions offers the potential for novel, non-invasive, risk
stratification approaches for patients with coronary artery
disease (CAD).
Objective: We assessed the utility of LGE-CMR-derived
myocardial microstructure descriptors to predict a composite of
major cardiovascular and arrhythmic events in patients with CAD.
Methods: Morphological and texture scar microstructure
features were extracted from LGE-CMR images. Features
describing heterogenous and homogenous scar were compared
against the clinical benchmark (LVEF & NYHA functional score)
in multivariate Cox Proportional-Hazards models and further
optimisation was performed in an ensemble of machine learning
models. Scar characterisation was undertaken using multiple
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standard deviation based methods, alongside the Full Width at
Half Maximum (FWHM) technique.
Results: 437 patients (mean LVEF 47%) were followed for a
median of 6 years and 139 patients (33%) experienced a major
cardiovascular event.
On multivariable analysis, several microstructure features were
associated with the outcome irrespective of LGE quantification
method: LGE transmurality (HR [95% CI] 1.38 [1.15-1.64],
p,0.001), grayscale entropy (1.39 [1.16 - 1.65], p,0.001), LGE
interface area (1.22 [1.04 - 1.41], p,0.001), LGE radiality (1.26
[1.07 - 1.49], p50.006), grayscale gradient (1.33 [1.11 - 1.59],
p50.002), and number of fibrotic components (1.33 [1.14 - 1.55],
p,0.001).
Scar microstructures improved discrimination above LVEF &
NYHA, (C- statistic 0.67 to 0.71) in multivariate models, and
similarly in machine learning models (mean AUC 0.69 (6 0.1s) to
0.75 (6 0.09 s)).
Conclusion: LGE-CMR myocardial fibrosis microstructure
analysis, harnessing machine learning models, independently
predicted long-term significant cardiovascular outcomes beyond
conventional predictors in patients with stable CAD. Scar
microstructure analysis highlights the asymmetrical influence of
heterogenous over homogonous myocardial fibrosis in cardiac
arrhythmias and major outcomes.

PO-683-08
MACHINED-LEARNED PHYSIOLOGICAL SIGNATURES OF
SUDDEN CARDIAC DEATH
Brototo Deb MD; Anojan Selvalingam; Mahmood I. Alhusseini BS,
MS; Albert Joseph Rogers MBA, MD; Prasanth Ganesan PhD;
Ruibin Feng DPhil; Samuel Ruiperez-Campillo BS, MSci;
Neal Kumar Bhatia MD; Tina Baykaner MD, MPH and
Sanjiv M. Narayan MD, PhD, FHRS
Background: Machine learning (ML) can predict sudden cardiac
death (SCD) from intracardiac signals, but it is unclear if the ECG
can also predict SCD and what the physiological basis of this
prediction would be.
Objective: We hypothesized that ML can predict SCD from the
ECG, and that ML trained in this way is learning ECG features
that are analogous to intracardiac features. We set out to
compare these features in trained ML models.
Methods: We recorded 5603 MAP beats in 41 patients with
coronary disease and left ventricular ejection fraction 40%
(64610 Y) during pacing. We trained machine learning (ML)
models separately using MAPs and the ECG to predict SCD on 3
year followup, using K510 fold cross validation with a 70:30 ratio
of training to test cohorts. Explainability analysis was performed
using the arithmetic mean of MAP and ECG beats that predicted
SCD versus those that predicted survival.
Results: Fig A shows ECG lead V1 and MAP in a 79 Y man with
LVEF 29%. Predictive accuracy of ML models were 78 and 70%
(respectively), and optimal with 20 features for both ECG and
MAP models (Fig. B). On explainability analysis, ECG beats that
predicted SCD (fig C; red) had lower amplitude and more notched
T-waves in lead V1 than beats that predicted no SCD (blue). MAP
that predicted SCD had higher repolarization current at the same
time points (Fig.C). Both QT duration (ECG) and action potential
duration (MAP) did not differ (Fig C).
Conclusion: Machine learning of the ECG can predict sudden
death in patients with ischemic cardiomyopathy, and learns
analogous features to those identified in intracardiac signals.
This approach can be used as a point-of-care ECG risk tool, and
may shed insights into the pathophysiology of ventricular
arrhythmias.
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respectively. A second ablation in 7 pts yielded a 74.5% total
success rate. No difference was found in the success rate of
quinidine compared with ablation procedures (p50.6). During
FU, 4 pts died including 2 from sudden cardiac death; both pts
were treated with verapamil and refused ICD implantation.
Conclusion: SC-IVF mainly presents following syncope.
Quinidine and ablation procedures have comparable long-term
high efficacy in arrhythmia control. The commonest sites of
successful ablation are the RV and LV Purkinje fibers.

PO-684-02
LOWER RATE OF MAJOR BLEEDING IN HIGH-RISK
PATIENTS UNDERGOING LEFT ATRIAL APPENDAGE
OCCLUSION: A PROPENSITY MATCHED COMPARISON
WITH DIRECT ORAL ANTICOAGULATION
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PO-684-01
CLINICAL CHARACTERISTICS, THERAPY AND LONGTERM OUTCOME OF SHORT-COUPLED IDIOPATHIC
VENTRICULAR FIBRILLATION. A SYSTEMATIC REVIEW OF
PUBLISHED CASE REPORTS WITH NEW EXTENDED
LONG-TERM FOLLOW-UP
Oholi Tovia Brodie MD and Bernard Belhassen MD
Background: Short-coupled idiopathic ventricular fibrillation
(SC-IVF) is a rare, potentially lethal arrhythmia, initiated by SCPVCs. Only small series have been published.
Objective: To assess the clinical characteristics, therapies and
long-term outcomes of patients (pts) with SC-IVF.
Methods: Data from all published case reports on SC-IVF/
Polymorphic VT were collected. Inclusion criteria were normal
cardiac work-up including during follow-up (FU), and
documented SC-PVC-VF available for our analysis and ruling out
early repolarization syndromes and CPVT at VF onset. Updated
information was provided by 82% of authors contacted, with 22
additional ECG tracings provided.
Results: A total of 100 pts’ cases were identified, including 82
who met inclusion criteria. Mean FU increased from 2.75+3.6
years in the original publications to 10.5+7.9 years (p,0.0001).
There were 42 (51%) males, aged 39.6+13.5 years at the time of
SC-IVF diagnosis. Pts presented with syncope (40%), aborted
cardiac arrest (ACA) (16%), ACA + arrhythmic storm (13%),
arrhythmic storm (10%), ICD shocks (8%) or palpitations (1%).
Prior history included syncope in 32 (39%) pts. Mean coupling
interval of the SC-PVC was 293.6+50.7ms. Presumed sites of
PVC origin were the RV, LV and RVOT in 54%, 21% and 5% of
pts, respectively. A total of 69 (84%) pts had an ICD implanted
before or after SC-IVF documentation. During long-term
treatment with quinidine (n511) or verapamil (n532), SC-IVF did
not recur in 82% and 50% of pts, respectively (p50.08). Ablation
was performed in 43 (92%) of the 47 pts in whom it was
attempted. Ablation sites were the Purkinje RV (43%) or LV
(23%), and the non-Purkinje RV (19%) or LV (2%). Acute and late
success rates after a first ablation were 83% and 61.7%,
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FHRS; Luigi Di Biase MD, PhD, FHRS and Andrea Natale MD,
FHRS
Background: Stroke prophylaxis in very high risk (CHA2DS2VASc  5) patients with atrial fibrillation (AF) is one of the major
challenges faced by physicians. Specifically, initiating direct oral
anticoagulants (DOACs) in these patients poses a therapeutic
conundrum due to the concomitant high risk of bleeding. Left
atrial appendage occlusion (LAAO) might be a potential
alternative for thromboembolic (TE) prevention; however, there
are no studies comparing these two strategies in very high-risk
patients.
Objective: To evaluate the efficacy of LAAO versus DOACs in AF
patients at very high TE risk.
Methods: Data were extracted from two prospective databases
including 1053 Watchman and 1328 DOAC patients. Watchman
patients with a CHA2DS2-VASc  5 accounted for 26.3%
(n5277).In order to attenuate the imbalance in covariates, a 1:1
propensity score matching technique was used (co-variates: age,
sex, CHA2DS2-VASc and HAS-BLED scores). This method
resulted in 554 matched patients (277 patients per group; mean
age: 7967y; 57.4% F; CHA2DS2-VASc: 5.860.9).The primary
endpoint was a composite of cardiovascular (CV) death, TE
events (Stroke/TIA/peripheral embolism) and clinically significant
bleeding. The annual TE and major bleeding risks were
estimated based on the CHA2DS2-VASc score and compared
with the annualized observed risk.
Results: After a mean follow-up of 2667 months, total events
were 55 (9.4 event rates per 100 patient-years) in LAAO group vs.
78 (14.9 event rates per 100 patient-years) in DOAC group.
DOACs had a significantly higher risk of the primary endpoint
(hazard ratio [HR]: 1.30; 95% confidence interval [CI]: 1.08 to
1.56; p50.03). TE events (HR: 1.15; 95% CI: 0.84 to 1.57;
p50.63) and CV death (HR: 1.13; 95% CI: 0.84 to 1.54; p50.63)
did not differ between groups. Major bleeding events were
significantly lower in LAAO patients (HR: 0.75; 95% CI: 0.51 to
0.82; p50.04). The unadjusted estimated risk of TE events was
12.3% with LAAO and 12.4% with DOACs. The annualized
incidence of TE was 3.2% with LAAO and 4.1% with DOACs,
which led to a risk reduction of 74% and 67%, respectively.
Conclusion: In a large cohort of AF patients at very high TE risk
(CHA2DS2-VASc  5), LAAO showed similar stroke prevention
but a significantly lower risk of major bleeding than DOACs during
a .2year follow-up.
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PO-684-03
CHARACTERISATION OF FASCICULAR ACTIVATION IN
THE POST-INFARCT VENTRICLE USING RIPPLE MAPPING
George Katritsis MBChB; Vishal Luther MBBS; Balrik Kailey BA,
MBBS; Shahnaz Jamil-Copley MBChB; Michael Koa-Wing BS,
MBBS, PhD, CCDS; Louisa Malcolme-Lawes BS, MBChB, PhD,
CEPS-A; Norman A. Qureshi BChir, MA, MB, PhD;
Phang Boon Lim BCH, MB, MBChB; Fu Siong Ng MBBS, PhD;
Nuno Cortez Dias MD; Luis Manuel Ribeiro dos Santos
Carpinteiro; Joao De Sousa MD; RUAIRIDH MARTIN MA,
MBChB, MD; Moloy Das BS, MBBS, MD, CEPS-A;
Stephen Murray; Anthony W. Chow MD;
Nicholas S. Peters FHRS; Nick F. Linton MBBS, MSE, PhD and
Prapa Kanagaratnam MD, PhD
Background: Electro-anatomical 3D mapping of the ventricular
conduction system is challenging due to double potentials
generated by fascicular/Purkinje (FP) tissue and adjacent
ventricular myocardium.
Objective: We used Ripple Mapping (RM) to distinguish these
two wavefronts and systemically characterise the conduction
system in the post-infarct left ventricle.
Methods: High-density electrogram collection (PentaRay,
CARTO) was performed during sinus rhythm or atrial pacing in
patients undergoing ablation for ventricular tachycardia. Ripple
maps were viewed, from P wave to the end of the QRS, in a
forward sequence of 1ms step-by-step increments. Ripple bars
activating in clusters of .3 were interrogated for the presence of
split electrograms with a sharp, low amplitude (.0.03mV) FP
deflection preceding a broader and higher amplitude ventricular
deflection. FP potentials were tagged on the geometry with a
yellow disc. Repeating this process allowed the entire conduction
system to be highlighted on the endocardial geometry.
Results: RMs were reviewed in 24 pts with a mean point density
of 3112 6 613 points. There were 150.9 6 24.5 FP potentials
identified per map. FP potentials were identified on the septum in
22 pts (92%) at the location of the left posterior fascicle (LPF) and
on the anterior LV in 15 pts (63%) at the location of the left anterior
fascicle (LAF). The LAF was shorter than the LPF (41.4 vs
68.8mm, p5 0.0005) and activated for a shorter time period (40.6
vs 64.9ms, p50.002). 14/24 pts had LBBB and 11/14 (79%) had
FP potential associated LV breakout. The LAF and LPF, when
active during LBBB, were shorter than in non-LBBB ((LAF:23.2
vs 49.1mm, p5 0.026), (LPF: 65.6 vs 76.1mm, p5 0.05)). There
were fewer breakout sites from the conduction system during
LBBB (1.8 vs 3.4 (1.6 6 0.6, p50.039)). There was an inverse
correlation between the number of breakout sites and QRS
duration (p50.0035).
Conclusion: We have applied Ripple Mapping to present a
detailed electro-anatomic characterisation of conduction system
in the post-infarct LV. Patients with broader QRS had fewer LV
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breakout sites from the conduction system and most patients with
LBBB demonstrated evidence of LV breakout from the
conduction system.

PO-684-04
ANATOMICALLY-GUIDED CARDIONEUROABLATION FOR
RECURRENT NEURALLY MEDIATED SYNCOPE

Dan Wichterle MD, PhD; Peter Stiavnick
y MD;
Helena Jansova MSc; Predrag Stojadinovic MD;
Jana Haskova MD; Petr Peichl MD, PhD; Robert Cihak MD, PhD
and Josef Kautzner MD, PhD
Background: Cardioneuroablation (CNA) has been proposed as
a new therapeutic approach in selected patients with recurrent
neurally mediated syncope and documented cardioinhibitory
component.
Objective: We report on procedural data and clinical outcomes
of consecutive patients who underwent anatomically-guided
CNA at our center in the period of 2014 - 2021.
Methods: A study investigated 145 otherwise healthy patients
(age: 40 6 14 years, 56% males) with recurrent reflex syncope
and the physiological result of the atropine test. Biatrial
radiofrequency (RF) ablation was performed under general
anesthesia by irrigated-tip catheter at empirical sites of
ganglionated plexi (GP) with the navigation by CARTO-3 system
and intracardiac echocardiography. Anterior right GP and
posteromedial left GP were always targeted to modulate the
innervation of both sinoatrial (SAN) and atrioventricular (AVN)
nodes, irrespective of clinical manifestation of the disease. The
loss of responsiveness of both nodes to extracardiac vagus nerve
stimulation was the procedural endpoint. Right vagus or bilateral
vagus nerve stimulation was used in 86% and 54% of
procedures, respectively.
Results: Enrolled patients had documented cardioinhibitory
disorder of SAN (59%), AVN (30%), or both nodes (11%). CNA
(duration: 157 6 31 min; RF time: 15 6 6 min; radiation dose: 84
6 135 mGy.m2) resulted in sinus rate acceleration by 28 6 12
bpm, shortening of AH interval by 15 6 31 ms, an increase of
Wenckebach point by 28 6 33 bpm, shortening of AVN effective
refractory period by 110 6 115 ms, and sinus node recovery time
by 508 6 666 ms. During a median follow up of 26 (IQR: 12-39)
months, CNA was repeated in 9 patients and is scheduled in 3
other (total 8%). Pacemaker was implanted only in 4 (3%)
patients after single (n 5 2) or repeated CNA (n 5 2).
Corresponding Kaplan-Meier curves are provided in the Figure.
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Any-syncope-free survival is comparable to that reported in
active arms of historical and recent pacemaker studies.
Conclusion: CNA is a reasonably effective treatment option for
patients with functional cardioinhibitory syncope. CNA can be
performed by anatomically-guided ablation at empirical GP sites.
Our study corroborates the clinical utility of CNA as a viable
alternative to pacemaker implant in selected patients.
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is two or above, similar to atrial fibrillation patients. The limitations
of our study were the retrospective nature and reliance on ICD-10
codes for variable extraction rather than manual chart review.
Due to the retrospective nature, we could not determine the
annual stroke risk. Therefore, our study results need to be
confirmed with extensive prospective studies.

PO-684-06
PO-684-05
A CHA₂DS₂-VASC SCORE OF 2 AND ABOVE PREDICTS
STROKE RISK IN ATRIAL FLUTTER-A RETROSPECTIVE
STUDY FROM THE NATIONAL INPATIENT SAMPLE
Kavin Raj MBBS; Suyansh Sharma;
Rangadham Nagarakanti MD, FHRS and Umesh Bhagat
Background: The CHA₂DS₂-VASc score is widely used to
determine the stroke risk in atrial fibrillation (AF) patients.
Although clinicians use the CHA₂DS₂-VASc score to determine
the stroke risk in atrial flutter (AFL) patients, the use of the
CHA₂DS₂-VASc score in AFL has not been well studied.
Objective: Therefore, we wanted to study if the CHA₂DS₂-VASc
score predicts stroke risk in AFL patients.
Methods: We included patients with typical atrial flutter (I48.3),
atypical atrial flutter (I48.4), and unspecified atrial flutter (I48.92)
from the NIS 2016, 2017 and 2018. A primary diagnosis of stroke
(I63) was the outcome. We excluded patients with any type of AF.
The CHA₂DS₂-VASc score variables were extracted using ICD10 codes. A Univariate logistic regression model was created
with CHA₂DS₂-VASc score as predictor and stroke as the
outcome variable.
Results: A total of 1.32 million (95% CI 1.3 million to 1.34 million)
hospitalizations had AFL. After excluding all patients with AF,
539,444 hospitalizations (95% CI 530,101-548,787) had only
AFL and were included in the analysis. On logistic regression, a
numerical CHA₂DS₂-VASc score was strongly associated with
21% greater odds for stroke occurrence (OR 1.21, 95% CI 1.171.25, P50.000). On a categorical scale, a CHA₂DS₂-VASc of 2 or
above showed increased odds for stroke occurrence (OR 1.57,
95% CI 1.28-1.94). In addition, a clear dose-response
relationship similar to the original CHA₂DS₂-VASc study was
demonstrated (Table 1).
Conclusion: A large study from Taiwan showed that the hazard
ratios for CHA₂DS₂-VASc scores of 4 or below were not
statistically significant for ischemic stroke in AFL (HR 1.20, 95%
CI 0.88-1.63). This is in contrast to our study, which showed that
even a CHA₂DS₂-VASc score of 2 and above significantly
increased the odds for stroke. The dose-response relationship
strongly supports our conclusion. Therefore, we recommend
anticoagulation in AFL patients when the CHA₂DS₂-VASc score

ARRHYTHMIC MITRAL VALVE PROLAPSE WITH ONLY
MILD OR MODERATE MITRAL REGURGITATION:
CHARACTERIZATION BY PET/MRI
Ana Devesa Arbiol; Sonika Patel; Marc A. Miller MD; Steve Liao;
Philip Robson; Renata Pyzik; Adam Jacobi; David H. Adams;
Ahmed El-Eshmawi; Percy Boateng; Dimosthenis Pandis;
Daniel N. Pugliese MD; Jonathan Gandhi;
Emmanuel Ekanem MD; Daniel Ross Musikantow MD;
Jacob S. Koruth MBBS, MD; William Wang; Mohit Turagam;
Srinivas R. Dukkipati MD, FHRS; Vivek Y. Reddy MD; Zahi Fayad
and Sonika Patel
Background: Mitral valve prolapse (MVP) has been associated
with ventricular arrhythmias and sudden cardiac death (SCD). A
majority of MVP-related SCD occurs in patients with only mild or
moderate MR. Replacement fibrosis, which is known to occur in
the absence of severe MR, may be preceded and accompanied
by an inflammatory response. We previously reported on a series
of patients with severe MR planned for elective mitral valve
surgery who underwent Hybrid PET-MRI imaging, and
demonstrated that .90% of those patients with complex
ventricular ectopy had evidence of FDG uptake, suggestive of
ongoing subclinical inflammation.
Objective: To evaluate the presence of myocardial inflammation/
fibrosis and VA burden in a cohort of patients with MVP (Barlow’s)
and less than severe MR.
Methods: 10 patients with degenerative MVP and mild or
moderate MR by transthoracic echocardiography underwent 18FFDG PET/MRI (“Hybrid” PET/MRI). Focal 18F-FDG uptake was
evaluated as a surrogate of inflammation, and LGE imaging was
evaluated for myocardial fibrosis. Ambulatory extended ECG
monitoring was performed to assess VA burden and severity.
Results: Mean age was 56.3 611.4 years, and 70% were
female. Mean LVEF and LV end-diastolic diameter were 61.8
65.6% and 48.366.2 mm. Focal 18F-FDG uptake and LGE
(PET+/MRI+) were present in 70% (n57) of patients (Figure); 1
patient had focal 18F-FDG uptake and LGE was not performed.
Only 2 patients had neither inflammation or fibrosis (PET-/MRI-).
Complex ventricular ectopy was detected in 80% (n58).
Conclusion: In a cohort of patients with only mild or moderate
MR, of which a majority had complex ventricular ectopy, 70% had
evidence of myocardial inflammation and fibrosis. These findings
may provide insight into the observation that a majority of sudden
deaths in patients with MVP occur in patients with less than
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severe MR, as inflammation and fibrosis are both known to be
pro-arrhythmic. Future studies are needed to determine whether
the presence of myocardial inflammation impacts the natural
history of degenerative MVP.

PO-684-07
SACUBITRIL/VALSARTAN: EFFECTS ON DEVICE
DETECTED VENTRICULAR ARRHYTHMIAS AND ON
DEVICE BASED HEART FAILURE STATUS
Federica Giordano; Laura Striuli; Alberto Vincenzo Pollina;
Nicola Mumoli and Domenico Spaziani
Background: Sacubitril/Valsartan (S/V) improves survival in
symptomatic patients with heart failure with reduced ejection
function (HFrEF) when compared to standard treatment
guidelines. The mechanism by which S/V further reduces
mortality is not completely understood and there are still few data
about its impact on ventricular arrhythmias.
Objective: to evaluate the effect of S/V on device detected
ventricular arrhythmias and on a device based algorithm to
predict heart failure (HeartLogic) in HFrEF patients with an
implantable cardioverter-defibrillator (ICD).
Methods: ICD patients with HFrEF treated with S/V on top of
medical therapy were enrolled in this single-centre prospective
observational study. All patients underwent device interrogation
at baseline, before S/V administration, and at 12 months followup. Serum levels of NTproBNP (pg/mL) were measured at
baseline and at follow-up. The primary endpoint was the total
number of ventricular arrhythmias recorded on the ICD
interrogation after 12 months from the beginning of S/V. The
secondary endpoint was HF diagnostic sensor data.
Results: 36 ICD patients (83% male, age 6966 ) with HFrEF
(LVEF35%) due to idiopathic (22%) and ischemic (78%) dilated
cardiomyopathy (DCM) were consecutively enrolled. At 12
months follow-up, both sustained and nonsustained ventricular
tachycardia episodes decreased (3 vs 0.7; p 50,05 and 15.7 vs
2.2; p50,04) irrespective of S/V dose. No patient experienced
ventricular fibrillation. No significant differences were reported in
terms of biventricular pacing (96% vs 97%; p5ns). HeartLogic
alerts were significantly reduced (HL 38 vs 24; p 50,024)
consistently with the reduction in NTproBNP serum levels (2358
vs 1134 pg/mL; p 50,019).
Conclusion: The administration of S/V effectively reduced the
ventricular arrhythmia burden, thus suggesting potential
antiarrhythmic properties. The HeartLogic index significantly
reduced, supporting the favourable impact of therapy with S/V in
HFrEF patients.
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inception to December 10, 2021, for studies that had reported
outcomes in AF patients with LAAO with Amulet vs WatchmanFLX. The meta-analysis was performed using a meta-package
for R version 4.0/RStudio version 1.2. Mantel-Haenszel risk ratio
(RR) random-effects model (DerSimonian and Laird method)
was used to summarize data across the groups. Outcomes
measured included - peri-device leak (PDL) and device-related
thrombosis (DRT).
Results: Three studies with a total of 590 patients (Amulet5353
and Watchman-Flx 5237) were included in the analysis. Mean
age was 75.266.9 years, while mean CHA2DS2VASC and HASBLED scores were 3.761.4, and 3.461, respectively. Cardiac CT
angiogram (CCTA) was the most common imaging modality
utilized (84.1% patients) post LAAO at 6-8 weeks follow up. At
follow-up, the PDL rates were similar between the two groups
(50.6% vs. 22.4%; RR 1.8, 95% CI 0.3-11.2, p50.53), but lower
DRT rates with amulet (2% vs. 4.7%; RR 0.3, 95% CI 0.1-0.8,
p50.02).
Conclusion: Amulet was associated with lower DRT but no
difference in PDL compared to Watchman-FLX at 45-day CCTA.
Our study is limited by patient selection bias, heterogenous
anticoagulation/antiplatelet regimen, and absence of long-term
follow-up. In addition, the clinical relevance of CCTA detected
LAA patency requires further investigation.
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PO-685-01

SHORT-TERM OUTCOMES OF LEFT ATRIAL APPENDAGE
OCCLUSION WITH AMULET VS WATCHMAN-FLX DEVICE

INITIAL RHYTHM DETERMINATES CLINICAL OUTCOME IN
PROLONGED AND REFRACTORY OUT-OF-HOSPITAL
CARDIAC ARREST

Kuldeep Bharat Shah MD; Mohit K. Turagam MD;
Rahul Bhardwaj MD; Tahmeed Contractor; Ravi Mandapati MD,
FHRS, CCDS, CEPS-P; Dhanunjaya R. Lakkireddy MD, FHRS
and Jalaj Garg MD
Background: Percutaneous left atrial appendage occlusion
(LAAO) has been previously studied as an alternative therapeutic
option to oral anticoagulation for preventing thromboembolism in
patients with atrial fibrillation (AF)
Objective: We aimed to assess short-term outcome of LAAO
with Amulet vs Watchman-FLX device
Methods: We performed a systematic search using PubMed,
SCOPUS, EMBASE, Google Scholar, and ClinicalTrials.gov from

Stepan Havranek MD and Zdenka Fingrova MSci, PhD
Background: Survival to hospital discharge with neurological
and functional recovery after refractory and prolonged out-ofhospital cardiac arrest (OHCA) is low. The Prague OHCA study
has demonstrated that a hyperinvasive approach (early transport
to hospital under mechanical cardiopulmonary resuscitation
(CPR), extracorporeal cardiopulmonary resuscitation (ECPR)
and immediate invasive assessment and therapy) is a feasible
and effective treatment strategy in refractory OHCA.
Objective: It has not been fully elucidated if association between
initial rhythm and clinical outcome is present in prolonged CPR in
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case of refractory OHCA. We present an analysis of role of initial
rhythm on patient outcome in refractory OHCA population of
Prague OHCA trial.
Methods: Study enrolled patients with witnessed OHCA of
presumed cardiac etiology without recovery of spontaneous
circulation. The patients were originally randomized to two study
arms: hyperinvasive (H) or standard (S). Initial rhythm was
classified as shockable rhythm (ventricular fibrillation) and nonshockable rhythm (asystole or pulseless electrical activity).
Primary outcome was a composite of 180 days survival with
favorable neurological status defined as no or minimal
neurological impairment (Cerebral Performance Category, CPC,
1 or 2).
Results: 256 (median age 58 y, 17 % females) patients were
enrolled. Mean duration of resuscitation was 46 and 58 minutes
in the S and H arms. Out of all study cohort, 156 (61%) patients
manifested initially shockable rhythm. The primary outcome was
achieved in 63 (40 %) patients with initially documented
shockable and 5 (5 %) patients with non-shockable rhythm (p ,
0.001). When patients in S and H arms were analyzed separately,
the difference in primary endpoint between shockable and nonshockable initial rhythms stayed significant. Out of all patients
with VF, the difference in proportion of surviving patients with
CPC 1 or 2 after 180 days between S and H arm stayed below
statistical significance (28 (33,3%) vs. 35 (48.6%); p 5 0.052).
Conclusion: Initial shockable rhythm is associated with
surviving to 180 days with favourable neurological outcome
despite prolonged and refractory OHCA. Patients with shockable
initial rhythm seems to be optimal candidates for ECPR in case of
refractory OHCA.
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to have diabetes mellitus, but there were no other differences in
patient characteristics nor pre-operative echocardiographic and
laboratory values. Patients with an acute AF trigger including
acute kidney injury, acute anemia, leukocytosis, and/or elevated
troponin during NOAF less frequently had recurrence (33% vs
67%; p50.040). In logistic regression, patients with one or more
acute clinical triggers were less likely to have recurrence than
those without [OR 0.238 (0.058 - 0.982); p50.047].
Conclusion: Patients with NOAF following TAVR in the setting of
an acute clinical trigger (acute kidney injury, acute anemia,
leukocytosis, and/or elevated troponin) are less likely to
experience clinical AF recurrence by one year of follow up.

PO-685-02
PREDICTING CLINICAL RECURRENCE IN PATIENTS
EXPERIENCING NEW-ONSET ATRIAL FIBRILLATION
FOLLOWING TRANSCATHETER AORTIC VALVE
REPLACEMENT
Mark Brahier; Shwetha Kochi; Julia Huang;
Athanasios Thomaides MD; Ron Waksman MD; Lowell Satler MD
and Jose D. Vargas MD, PhD
Background: New-onset atrial fibrillation (NOAF) has been
associated with higher morbidity and mortality in patients
undergoing transcatheter aortic valve replacement (TAVR).
However, it is unclear whether NOAF is a first presentation of
paroxysmal atrial fibrillation (AF) or a transient result of postprocedural inflammation. Identifying patients at low risk of AF
recurrence may have implications on management decisions
including anticoagulation duration, rate- and rhythm-control
strategies, and use of long-term continuous monitoring.
Objective: In this study, we examined the clinical context in
which patients experienced NOAF following TAVR for its
association with AF recurrence.
Methods: Among 1385 patients who underwent transfemoral
TAVR at our institution from 2015-2020, 939 had no AF history.
Forty-three patients experienced NOAF during continuous inhospital monitoring. For each, laboratory values during NOAF
assessed for acute kidney injury (creatinine .0.3 mg/dL above
baseline), acute anemia (hemoglobin decrease .2 g/dL from
baseline), leukocytosis (WBC . 10 K/uL), and elevated troponin
(hs-cTnt . 100 ng/L). Use of rate- and rhythm-controlling
medications and anticoagulants at discharge was made on a
case-by-case basis. Recurrence was determined by routine inoffice electrocardiogram and ambulatory monitoring.
Results: Among 43 patients with NOAF, 12 (28%) experienced
recurrence at a median of 32 days (range 6-395 days) following
TAVR. The remaining 32 (72%) had no recurrence by mean
follow-up of 12 months. Patients with recurrence were more likely

PO-685-03
EFFECT OF SODIUM-GLUCOSE COTRANSPORTER-2
INHIBITOR AND THIAZOLIDINEDIONE ON NEW ONSET
ATRIAL FIBRILLATION RISK IN PATIENTS WITH TYPE 2
DIABETES
Yoo Ri Kim MD, PhD
Background: Type 2 diabetes (T2D) is an independent risk
factor for the development of atrial fibrillation (AF). Recently,
Sodium-glucose cotransporter-2 inhibitor(SGLT-2i) has been
shown to decrease the incidence of AF through several
mechanisms including reduction of atrial dilatation via diuresis
and lowering body weight. On the other hand, the use of
thiazolidinedione (TZD) was found protecting effect on new-onset
AF in diabetic patients in observational studies.
Objective: We aimed to compare the effect on risk of AF with
SGLT2 inhibitor and TZD in patients with type 2 diabetes (T2D).
Methods: We enrolled 69,122 patients who has newly
prescribed with SGLT-2i and 94,262 patients prescribed with TZD
from January 2014 to December 2018, using the Korean National
Health Insurance Service database. We compared new onset AF
event (hospitalization and outpatient event) in SGLT-2i and TZD
groups after taking medicine more than 90days
Results: After propensity score matching (each group
n554,993), 397 (0.72%) of new onset AF events were occured in
SGLT-2i group and 432 (0.79%) events in TZD group during a
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mean follow-up of 1.8 years. The hazard ratio (HR) of AF was
0.918 (95% confidence interval : 0.783-1.076, p 5 0.29) in SGLT2i treated patients compared with TZD-treated patients.
Conclusion: In this study, the risk of new onset AF was
comparable in patients treated with SGLT-2i and TZD in T2D.
Both SGLT-2i and TZD would be a reasonable choice in patients
with T2D who are at risk for AF development.
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Results: PACs inducing AF were more premature compared to
non-inducing AF PACs: 45615% vs. 70618% of previous atrial
cycle (p50.03). PACs that induced AF were more likely to arise
from the PVs than non-AF inducing PACs (p50.04), and PVs
harboured more focal (669 vs 269, fig. D) and re-entrant sources
(566 vs 161, fig. E). Moreover, focal PACs were more likely to
arise from the PVs in patients in whom PVI did versus did not
acutely terminate AF: 1961% vs 8612% (fig. F).
Conclusion: The anatomical distribution of PACs supports the
role of PV in spontaneous AF onset, and may predicts patients in
whom PVI is acutely successful. Non-invasive imaging of PACs
may help to stratify AF patients as well as to plan ablation
procedures.

PO-685-05
PREVALENCE AND OUTCOMES OF HYPOATTENUATION
DEFECTS AND APPENDAGE PATENCY ON COMPUTED
TOMOGRAPHY AFTER LEFT ATRIAL APPENDAGE
CLOSURE
Hubert Cochet MD, PhD; Benoît Legghe; Benjamin Bouyer;
Soumaya Sridi; Jean Benoit Thambo MD and xavier iriart

PO-685-04
DIFFERING DISTRIBUTION OF PREMATURE ATRIAL
COMPLEXES THAT DO AND DO NOT PRECIPITATE
SPONTANEOUS ATRIAL FIBRILLATION BY NON-INVASIVE
IMAGING
Miguel Rodrigo PhD; Albert Joseph Rogers MBA, MD;
Prasanth Ganesan PhD; Brototo Deb MD;
Mahmood I. Alhusseini BS, MS and Sanjiv M. Narayan MD, PhD,
FHRS
Background: It remains unclear which premature atrial
complexes (PACs) will or will not induce spontaneous atrial
fibrillation (AF), and their implication in the success of ablation
therapy.
Objective: Identify the anatomical location and relative timing of
PACs at spontaneous AF onset and their relation with the acute
success of pulmonary vein isolation (PVI).
Methods: ECG imaging (ECGI) was reconstructed from 62
electrodes using the zero-order Tikhonov method in 10 patients
referred for AF ablation (8 male, 6966 years) and N517
Premature Atrial Complexes (PAC) that did and did not initiate AF
were identified (Fig. A-B). Focal and re-entrant sites were
identified by phase analysis on ECGI maps (fig C).

Background: Hypoattenuation (HAT) on the atrial aspect of the
device and persisting LAA patency are not uncommon on CT
images after left atrial appendage closure (LAAC), but prognostic
and therapeutic implications remain unclear.
Objective: To analyze the prevalence, aspects and outcomes of
HAT and LAA patency on CT after LAAC.
Methods: Consecutive patients from 2 French centers
underwent cardiac CT 3 months post-LAAC to detect LAA
patency and HAT. LAA patency was defined as LAA
enhancement on arterial or venous images. On the atrial aspect
of the device, defects were categorized as low grade HAT if 13mm thick and linear/regular, or high grade HAT if .3mm and/or
nodular/irregular. Linear defects ,1mm thickness in continuity
with the adjacent LA wall were not considered as HAT but rather
suggestive of device endothelialization. The finding of LAA
patency did not modify patient management. Patients with HAT
underwent TEE and received anticoagulation at the discretion of
their cardiologist. We analyzed the relationship between CT
findings and patient baseline characteristics and outcomes at
follow-up.
Results: From 2012 to 2020, 412 patients were included (age
7668 years, 68% males, prior stroke or embolism in 39%,
HASBLED 3.160.8, CHA₂DS₂-VASc 4.461.3). The devices were
Watchman in 175 (42.5%) and Amplatzer in 237 (57.5%). On 3month follow-up CT, LAA patency was detected in 185 (45%). It
related to none of the clinical characteristics, but was more
common in Amplatzer devices (52% vs. 35% in Watchman,
P50.001), particularly when using large devices (P,0.001). HAT
were detected in 117 (28%), including low grade HAT in 98
(23.8%) and high grade HAT in 19 (4.6%). Patients with high
grade HAT were older (P,0.001), and showed higher HASBLED
and CHA₂DS₂-VASc scores (P50.03 and P50.04). No
relationship was found between high grade HAT and device type
(P50.89). Over a median follow-up of 17 [Q1-Q3: 11-41] months,
stroke occurred in 24 (5.8%) patients, and death in 54 (13.1%).
On survival analyses, stroke and death did not relate to LAA
patency (P50.69 and P50.80), low grade HAT (P50.81 and
P50.38) , high grade HAT (P50.22 and P50.36), or device type
(P50.36 and P50.27).
Conclusion: Although relatively high rates of LAA patency and
HAT are observed on post-LAAC CT studies, these do not
significantly relate to adverse outcomes.
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randomized trials to confirm such associations.

PO-685-06
LIVER CIRRHOSIS IS ASSOCIATED WITH AN INCREASE IN
BLEEDING AND MORTALITY IN PATIENTS UNDERGOING
LEFT ATRIAL APPENDAGE OCCLUSION: INSIGHTS FROM
A NATIONWIDE COHORT ANALYSIS
Sahith Reddy Thotamgari MD; Aakash Sheth MD;
Samarthkumar Thakkar MD; Harsh P. Patel MD;
Abhishek J. Deshmukh MBBS, MD, FHRS and
Christopher V. DeSimone MD, PhD, FHRS
Background: Patients with liver cirrhosis are at an increased risk
of bleeding secondary to diminished clotting factor synthesis. In
patients with both atrial fibrillation (AF) and cirrhosis, there is an
additional risk of cardioembolic stroke. Thus, left atrial
appendage occlusion (LAAO) is an attractive therapeutic option.
There is limited data available that examine the safety and
outcomes of LAAO in patients with cirrhosis.
Objective: We sought to assess safety, outcomes, and
predictors of events in patients with cirrhosis who underwent
LAAO.
Methods: Our cohort was developed from the national
inpatient sample (NIS) database from January 2016December 2018 to identify hospitalizations for LAA occlusion
device using the ICD 10 PCS code 02L73DK. From this we
sought a population with coexistent liver cirrhosis and
extracted pertinent clinical variables and outcomes. Chisquare test and multivariate logistic regression were used to
analyze the association. All statistical analyses were
performed using weighted values.
Results: During the study period, a total of 34,480 patients
who underwent LAAO procedures were identified. In this
group, 600 (1.74%) patients also had liver cirrhosis. Baseline
characteristics are shown in table 1. There was no significant
difference in stroke, transient ischemic attack, or any major
cardiac complication (aOR 0.71, 95% CI 0.43-1.20, p50.20).
Cirrhosis was associated with a significantly higher in-hospital
mortality (OR 12.7, 95% CI 6.4-25.4, p ,0.001*). This
association persisted even after adjusting for age, sex, race,
Charlson comorbidity index, and other significant univariates
(aOR 9.4, 95% CI 4.0-22.3, p,0.001*). In addition, there was
significantly higher prevalence of intracerebral hemorrhage
(aOR 3.8, 95% CI 1.2-11.4, p50.01*), and retroperitoneal
bleeding (aOR 3.3, 95% CI 1.2-8.9, p50.01*) in patients with
liver cirrhosis.
Conclusion: Patients with AF and cirrhosis undergoing LAAO
had significantly higher inpatient mortality and bleeding
complications. These findings require further evaluation in

PO-685-07
AREA WEIGHTED UNIPOLAR VOLTAGE TO PREDICT
HEART FAILURE DEATH IN PATIENTS WITH ISCHEMIC
CARDIOMYOPATHY AND VENTRICULAR TACHYCARDIA
Robert Rademaker MD; Yoshitaka Kimura MD, PhD;
Sebastiaan R. Piers MD, PhD; Adrianus P. Wijnmaalen MD, PhD;
Marta De Riva Silva MD and Katja Zeppenfeld MD, PhD
Background: Patients with ischemic cardiomyopathy (ICM)
referred for catheter ablation (CA) of ventricular tachycardia (VT)
are at risk for end-stage heart failure (HF) due to adverse
remodeling of the left ventricle (LV). Local unipolar voltages (UV)
decrease with loss of viable myocardium. A UV mapping derived
parameter that corrects for oversampling of the infarct area may
reflect the total amount of remaining LV viable myocardium.
Objective: To evaluate if the newly proposed parameter, `area
weighted unipolar voltage’ (awUV), can predict HF related death/
LVAD/Heart transplant (HFD) in ICM.
Methods: Voltage maps from consecutive patients with ICM
referred for CA of VT, were transferred to Paraview after valve
area removal. AwUV was calculated by mathematically
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interpolating all mapping points weighted for relative distances
divided by the LV endocardial surface. Unipolar low voltage areas
(ULVA, UV,8.27mV) were measured as percentage of the total
LV surface. Associations between clinical and mapping derived
parameters and HFD (HF related death/LVAD/heart transplant)
were evaluated and validated in a second cohort of consecutive
patients.
Results: Eighty-nine patients in the study group (age 6868;
LVEF 33% [IQR 24-40%]; ULVA 64% [IQR 46-86%]; awUV 7.01
[IQR 5.01-8.52]) and 69 patients in the validation group (age
6869; LVEF 39% [IQR 29-44%]; ULVA 59% [IQR 43-77%]; awUV
7.60 [IQR 6.16-8.69]) were included. Follow-up was 32617
months in the study group, 28617 months in the validation group.
HFD was 20% in the study group, 10% in the validation cohort.
Patients with HFD had lower LVEF and awUV, and larger ULVA
than patients without HFD (LVEF 23610% vs. 35611%; awUV:
5.1261.92 vs. 7.7562.64; LVA 86621% vs. 60623%, all
P,0.001). Univariable analysis showed that LVEF, ULVA and
awUV were associated with HFD (HR and 95% CI: LVEF 1.10
[1.05 - 1.16]; LVA 1.05 [1.02 - 1.08]; awUV 2.18 [1.58 - 3.40], all
P,0.01). AwUV was superior to ULVA to predict HFD in
likelihood ratio calculations (awUV: LR 5.66, P50.02; LVA: 1.76
P50.18) and ROC analysis (AUC awUV: 0.86; LVA 0.78). The
optimal cut-off for awUV of,5.27 was highly accurate to predict
HFD in the validation cohort (log rank P,0.01).
Conclusion: Easily available new mapping parameter for
identifying ICM patients with VT at risk of HF-death.
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Sanjay D. Shah MD; Naga Sai Shravan Turaga;
Subodh Devabhaktuni MD, FHRS;
Abhishek J. Deshmukh MBBS, MD, FHRS; Hakan Paydak MD,
FHRS and J. Paul Mounsey MBChB, PhD
Background: The outcomes of patients with Wolf Parkinson
White (WPW) pattern are usually benign. However, a small
subset has atrial fibrillation/flutter (AF), which may progress into
ventricular fibrillation leading to cardiac arrest/sudden cardiac
death. Data on outcomes among AF patients with WPW is limited
to single-center studies.
Objective: We aim to report the demographics and outcomes
among hospitalizations with a pre-excitation syndrome (PES),
the prevalence of AF among these hospitalizations, and
outcomes among AF hospitalizations with pre-excitation
syndrome by using the national inpatient sample database.
Methods: The national inpatient sample (NIS) 2016-2019 was
used to obtain hospital data for pre-excitation syndrome I45.6
and AF (I48) using ICD-10 codes. First, 2016-2019 was analyzed
for hospitalizations with PES as the primary diagnosis. Second,
outcomes were assessed for pre-excitation with AF as a
secondary diagnosis. Third, hospitalizations with AF as a primary
diagnosis and a secondary pre-excitation diagnosis were
analyzed.
Results: A total of 4840 hospitalizations with a primary diagnosis
of pre-excitation were noted from 2016-2019. The mean age was
33 years, and the mean length of stay was three days. The
females accounted for 33% of the hospitalizations. The inhospital mortality was 0.3%. The most common procedure was
percutaneous ablation of the conduction mechanism among
51%, performed within 1-2 days of admission. 85% of
hospitalizations were non-elective admissions. Private insurance
was the most common payer, 43%. Most of the hospitalizations
were in large urban hospitals 63%. There were no in-hospital
deaths among hospitalizations with PES as primary and AF as a
secondary diagnosis. Among hospitalizations with AF as primary
and PES as a secondary diagnosis, the in-hospital mortality was
2%, mean age was 56 years, 85% were non-elective admissions,
Medicare was the most common insurance.
Conclusion: Among hospitalizations with PES, the in-hospital
mortality is low. The hospitalizations with AF with PES tend to be
older age groups. However, the mortality in AF with PES was
found to be low.
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PO-686-01
ASSOCIATION OF CLOSED-LOOP STIMULATION VERSUS
ACCELEROMETER-BASED RATE ADAPTIVE PACING ON
PHYSICAL ACTIVITY AND OUTCOMES IN PATIENTS WITH
CARDIOVASCULAR IMPLANTABLE ELECTRONIC
DEVICES

PO-685-08
INCIDENCE OF LIFE-THREATENING EVENTS IN ADULTS
WITH PRE-EXCITATION SYNDROME: NATIONAL
DATABASE ANALYSIS 2016-2019
Dinesh Voruganti MD, MS; Ghanshyam Palamaner Subash
Shantha MD; Alexander Bolton; Bader Alotaibi MD;

Douglas Darden MD; Steven Mullane MS;
KAZI SHARMIN MBBS, MPH; Camden Harrell MS;
Valentina Kutyifa MD, PhD, FHRS; Ulrika Maria BirgersdotterGreen MD, FHRS and Jonathan C. Hsu MD, FHRS
Background: Patients with sinus node dysfunction benefit from
atrial pacing with rate-adaptive pacing. An alternative to the
standard accelerometer (XL), closed-loop stimulation (CLS)
relies on intracardiac impedance measurements to allow for a
more physiological response to all forms of stimulation.
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Objective: We aimed to evaluate and compare the baseline
characteristics, remote monitoring serial data, and long-term
outcomes between CLS and XL among three cohorts: 1) dualchamber pacemaker (DC-PM); 2) dual-chamber implantable
cardiac defibrillator (DC-ICD); and 3) cardiac resynchronization
therapy (CRT).
Methods: We used the Biotronik CERTITUDE remote monitoring
database, including all Medicare insured patients aged  65
years with a device programmed to XL or CLS. Remote
monitoring data was collected and compared across the cohorts
with high arrhythmia burden defined as greater than the median,
while chronic conditions and long-term outcomes were obtained
via linkage to Medicare claims data.
Results: A total of 6,085 patients (mean baseline atrial pacing
percentage 63.7%, SD 6 28.8) were included and stratified into
respective three respective cohorts: DC-PM (4,346 CLS and 524
XL), DC-ICD (CLS 290 and XL 168), and CRT (CLS 383 and XL
374). Prior stroke and no obesity were predictors of CLS in the
DC-PM cohort, while atrial fibrillation was a predictor for XL in the
DC-ICD cohort. After multivariable adjustment using a backward
selection model, as compared to XL, those with CLS were
observed to have 0.5% greater levels of physical activity in the
DC-PM cohort (mean 9.3% vs. mean 8.7%, p50.01), 2.2% lower
in the DC-ICD cohort (p,0.001), 1.1% lower in the CRT cohort
(p,0.001). There was a significantly lower risk of atrial
arrhythmias (OR 0.56, 95% CI 0.39 - 0.81, p 5 0.002) and lower
PVC burden (OR 0.66, 95% CI 0.47 - 0.93, p50.02) with CLS as
compared to XL in the DC-PM, while no differences were
observed in the other cohorts. There were no significant
differences between CLS and XL in any cohort with respect to 1year outcomes linked to Medicare including all-cause
hospitalization, cardiac hospitalization, and stroke.
Conclusion: As compared to XL, those programmed to CLS had
modestly higher physical activity levels and lower risk of high
atrial arrhythmias and PVC burden in those with a DC-PM as
compared to XL.

PO-686-02
THE ROLE OF DIASTOLIC DYSFUNCTION IN LEADLESS
PACEMAKER ATRIO-VENTRICULAR SYNCHRONOUS
PACING
Eitezaz Mahmood MD; Nicholas Beccarino MD;
Moussa Saleh MD; Laurence M. Epstein MD;
Stavros Mountantonakis MD and Haisam Ismail MD
Background: The Micra leadless pacemaker (Medtronic) is a
single chamber ventricular device which recently has began
offering atrio-ventricular synchronous pacing by relying on the
detection of mechanical atrial contraction. While traditional
devices rely on the presence of an atrial lead to detect atrial
electrical activity, the Micra implements an accelerometer which
detects tricuspid closure denoted as A1, aortic and pulmonic
valve closure denoted as A2, passive ventricular filling denoted
as A3 corresponding to the mitral E wave, and atrial contraction
denoted as A4 corresponding to the mitral A wave. Failure of this
algorithm to maintain synchrony can lead to asynchronous
pacing with symptomatic and hemodynamic consequences.
Objective: The purpose of this study was to identify predictors of
atrioventricular synchronous pacing in patients with a Micra
leadless pacemaker.
Methods: We performed a retrospective cohort review of all
patients who underwent LP placement within Northwell Health
from February, 2020 - November, 2021. The primary outcome of
our study was the percentage of time in atrio-ventricular
synchronous pacing. Multivariate adjustment of risk factors was
performed via a one step linear regression analysis.
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Results: 279 patients were included in our analysis. The average
age of patients was 78 and 53% were male. The association of
average heart rate and atrioventricular synchrony was not
significant (p 5 .38). Increased sensed atrial amplitude was
significantly associated with atrioventricular synchrony (.004).
Finally, the presence of diastolic dysfunction was strongly
associated with improvement in atrioventricular synchrony (p 5
.007), which remained statistically significant after adjustment for
demographic and clinical covariates (p 5 .01).
Conclusion: In this analysis we found that the presence of
diastolic dysfunction improved atrioventricular synchrony in the
Micra leadless pacemaker. As atrial filling becomes increasingly
dependent on atrial contraction in patients with early diastolic
dysfunction with increased A wave velocity, it may follow that the
Micra algorithm can more readily track atrial activity in these
patients. Further data is needed to assess these associations.

PO-686-03
BIVENTRICULAR PACEMAKER IMPLANTATION IN A
PATIENT WITH CONGENITALLY OCCLUDED SVC
Nebu Alexander MD; Apostolos Tsimploulis MD;
Arooge Towheed MD; Cyrus Adel Hadadi MD;
Zayd A. Eldadah MD, PhD, FHRS and Seth J. Worley MD, FHRS
Background: We present a patient with congenital complete
occlusion of the superior vena cava (SVC) who had a
biventricular pacemaker (BiV-ppm) placement via the iliac vein.
Objective: To describe a method for supra inguinal venous
access and implantation of a BiV-ppm via right iliac vein.
Methods: See results
Results: A 77-year old female was admitted with multiple
presyncopal episodes due to symptomatic high-grade
atrioventricular block. Her medical history included heart failure
with reduced ejection fraction due to nonischemic
cardiomyopathy. The Initial implant was aborted when she was
found to have congenital SVC occlusion. Subsequently a BiVPPM was implanted via the iliac vein above the inguinal ligament
as follows: 1. initially a guide wire was placed via the right femoral
vein below the inguinal ligament to serve as a fluoroscopic target
for subsequent venous access x3 above the inguinal ligament
(A). The right atrial and ventricular leads were placed with long
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active fixation leads and peel away sheaths. 2. CS access was
obtained with a modified 8F SR-0 sheath. The SR-0 was modified
by removing the proximal 10-cm (including the hemostatic valve).
A new hemostatic valve was formed by forcing fitting the
hemostatic valve from an shortened 11-F peel away sheath over
the cut end of the SR-0 (B). 3. Using contrast injection the CS was
cannulated with a hand shaped multipurpose guide through the
modified SR-0. With contrast a postero-lateral target was
identified. The guide was removed and a vein selector/
subselector combination advanced. The target was engaged with
the vein selector, a wire advanced (C) and the sub selector railed
deep into the target vein over the wire stabilized vein selector.
Retaining the wire the vein selector was removed and a
quadripolar lead was deployed via the sub selector to the target
vein (D). The 11F sheath was peeled away and the SRO sliced.
Leads were sutured to the abdominal wall above the inguinal
ligament with two sets of sleeves and tunneled to an abdominal
pocket above the inguinal ligament. The patient was discharged
in good condition and continues to do well.
Conclusion: For patients who lack upper body access, suprainguinal venous access & device placement is a viable strategy
for BiV-PPM implantation. Commercially available catheters can
be modified to allow LV lead placement.
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Background: Ganglionic plexi (GP) are becoming ablation
targets in treatments of atrial fibrillation (AF) and may have a
profound effect on the cardiac autonomic nervous system
measured by heart rate variability (HRV).
Objective: To measure the differences in HRV following GP
ablation in patients treated with catheter ablation (CA) or
thoracoscopic surgical ablation (TSA).
Methods: Data to evaluate HRV was recorded by implantable
loop recorders (ILR) implanted in patients who underwent
ablation for long-standing persistent AF (LSPAF). Home
monitoring was used during the follow-up period. ILR
continuously records and calculates HRV on every 5-minute
cycle. These measurements are displayed as mean SDARR
daily values on the cardiac compass trend. Activity is measured
by the device and reported as hours per day.
Results: A population of 66 patients in sinus rhythm was studied,
of these 38 patients underwent CA and 28 patients had TSA with
targeted GP ablation. ILRs data from CA and TSA patients were
evaluated for a total of 12682 and 9858 patient days, respectively.
While the mean activity was not significantly different between
the groups (2.28+/-0.85 and 2.34+/-0.92 active hours per day for
TSA and CA groups, respectively, p50.66), mean HRV in
patients who underwent TSA and CA was 86.5 +/- 26.6ms and
98.4 +/- 34 ms, respectively, p5 ,0.0001.
Conclusion: Data extracted from an ILR following ablation for
patients with LSPAF shows blunted HRV response during 1-year
follow-up in patients who underwent GP ablation as part of TSA.
Long-term follow-up is required to assess the duration of this
effect and to establish if it can be used to predict AF recurrence.

PO-686-04
GANGLIONIC PLEXI ABLATION AS PART OF STRATEGY
FOR LONG-STANDING PERSISTENT ATRIAL
FIBRILLATION RESULTS IN BLUNTED HEART RATE
VARIABILITY
Habib Khan MBBS, Ph.D.; Ines Kralj-Hans;
Vennela Boyalla MBBS; David Gareth Jones MBBS, MD;
Shouvik Haldar MBBS, MD; Wajid Hussain MD;
Julian W.E. Jarman MBBS; Vias Markides MBBS, MD;
Marek Malik MD, PhD, FHRS and Tom Wong

PO-686-05
IDENTIFICATION OF PACEMAKER LEAD POSITION BY
FLUOROSCOPY TO AVOID SIGNIFICANT TRICUSPID
REGURGITATION
Dicky A. Hanafy MD, PhD
Background: The increase of life expectancy in the general
population also increased permanent pacemaker (PPM)
implantation. Although PPM implantation increase survival, it has

S382
the potential to cause tricuspid valve dysfunction predominantly
tricuspid regurgitation (TR). The right ventricle pacemaker-lead
crossing the tricuspid valve may cause fibrosis and thickening of
leaflets which impairs valve mobility and coaptation. The
dominant mechanism of pacemaker mediated TR is lead
impingement.
Objective: The purpose of this study was to evaluate
pacemaker-lead locations crossing the tricuspid valve using
fluoroscopy with the incidence of significant TR and lead
impingement.
Methods: Fluoroscopy angulation perpendicular right anterior
oblique (RAO) and parallel left anterior oblique (LAO) view
towards the tricuspid anulus was performed to evaluate lead
position. Two-dimensional transthoracic echocardiogram (TTE)
used to define regurgitation severity by comparing maximum TR
jet area to right atrium ratio. Three-dimensional TTE was used to
evaluate lead impingement.
Results: Twenty four out of 82 subjects had TR jet area to right
atrium ratio 20%. Most of the leads had inferior position on RAO
view and septal position on LAO view. Mid position on RAO view
was a risk factor for lead impingement. Based on LAO view,
septal position had an increased risk of lead impingement. Mid
and septal position have 10.89 higher risk of significant TR and
22.10 higher risk of lead impingement Lead impingement had a
very high risk of significant TR prevalence.
Conclusion: The prevalence of TR after PPM implantation was
29.3%. Mid and septal lead positions are associated with
significant TR prevalence.
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(6 infections in 505 subjects control group 1.2%, 4 infections in 505
experimental arm 0.8%, p50.74). In 10 subjects with CIED infection
requiring system removal the mean PADIT score was 7.4, with a
60% 1-year mortality rate. Mean duration from implant to infection
was 107 +/- 92 days. A previous CIED infection remained the
strongest predictor of CIED system removal at 6 months despite use
of the TYRX-A in all subjects (OR 9.77, p ,0.001). In 10 infections
requiring system removal, 6 were after CRT implant or replacement.
Bacteremia cultured included MRSA (3), MSSA (2), Candida (2), E.
coli (1), and Staph lugdunensis (1).
Conclusion: The use of the TYRX-A antibacterial envelope
alone is sufficient to reduce risk for CIED infection in high-risk
patients. Use of antibiotic pocket irrigation or post-operative oral
antibiotics conferred no additional benefit.

PO-686-06
A RANDOMIZED NONINFERIORITY STUDY OF THE TYRX-A
ANTIBACTERIAL ENVELOPE ALONE VERSUS ENVELOPE
PLUS INTRAOPERATIVE ANTIBACTERIAL IRRIGATION
AND POSTOPERATIVE ORAL ANTIBIOTICS TO PREVENT
CARDIAC IMPLANTABLE ELECTRONIC DEVICE
INFECTIONS IN HIGH-RISK PATIENTS
Christopher R. Ellis MD, FHRS; Suneet Mittal MD, FHRS;
John A. Andriulli DO; Paul A. Gould MBBS, PhD;
Roger Carillo MD; Matthew J. Kolek MD and
Arnold J. Greenspon MD
Background: CIED infection has a high mortality rate. The
WRAP-IT trial showed reduced infection using the TYRX-A
envelope. The PADIT trial found no benefit to intensified antibiotic
prophylaxis without TYRX-a. This is the first evaluation to test
both.
Objective: We hypothesized that use of TYRX-A antibacterial
envelope (Medtronic, Inc.) alone is non-inferior to a strategy
using the TYRX-A plus intraoperative antibacterial wash AND
post-operative oral antibiotics for prevention of device infection in
high-risk patients.
Methods: ENVELOPE was a prospective multicenter
randomized controlled trial from May 1,2016 to March 31,2021
enrolling patients undergoing elective CIED procedures with  2
risk factors for infection (n51010). The experimental group
(n5505) received the TYRX-A antibacterial envelope alone
(500mL saline irrigation). Controls (n5505) received TYRX-A
envelope plus intra-procedure pocket wash with 500mL
polymyxin-B/bacitracin solution (or local standard) and postoperative oral antibiotics for 3 days (cephalexin, clindamycin, or
levofloxacin). Primary endpoint was CIED infection and system
removal 6 months post implant. CIED infections were
independently adjudicated.
Results: Subjects were seen in person at 2 weeks for wound check
with digital photo, and in office at 6 months in accordance with local
standards. Inclusion criteria were well matched, mean PADIT score
was 5.85, see Figure 1. CIED infection rate was low in both groups

PO-686-07
THE USE OF CHANGE-FROM-BASELINE DETECTION OF
AF BURDEN TO PREDICT HEALTH CARE UTILIZATION IN
PATIENTS WITH ATRIAL FIBRILLATION
Mintu P. Turakhia MD, MS, FHRS; Evan J. Stanelle;
Mellanie True Hills; Elaine M. Hylek MD; Cody C. Johnson PhD;
Rahul Kanwar; Dhanunjaya R. Lakkireddy MD, FHRS;
Suneet Mittal MD, FHRS; Rod S. Passman MD, FHRS;
James Peacock MD, MS; Andrea M. Russo MD, FHRS;
Dana Soderlund and Jonathan P. Piccini MD, MHS, FHRS
Background: Atrial fibrillation (AF) is associated with increased
risk of healthcare utilization (HCU), which may be triggered by
onset of AF or change in burden. Change from baseline of AF
burden or other parameters measured by insertable cardiac
monitors (ICM) may be useful to predict near-term (HCU).
Objective: To determine whether rules-based algorithms that
examine change from baseline of ICM parameters can be used to
stratify risk of near-term HCU.
Methods: We performed a retrospective cohort study of US
patients with Medtronic ICMs enrolled in CarelinkÒ remote
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monitoring (2007-2019) linked to medical claims data (Optum©
Clinformatics database). The ICM cohort was matched to claims
data with 7 encrypted identifiers. We included matched patients
with 1 day of ICM detected AF (any quantity) and 12 months
continuous enrollment pre- and post-ICM implant. AF burden
(total hours/day of AT/AF) was transformed into simple moving
averages (SMAs) of different periods (1, 2, 3, 5, 8, 13, 21 days) for
each follow-up (FU), including a cumulative SMA calculated for
the time between ICM implantation and FU. AF pattern was
defined as the comparison of an SMA period with its cumulative
average. The same process was applied to daily activity recorded
by the ICM. HCU was defined as any encounter from a hospital,
emergency room, or ambulatory surgical center with a
cardiovascular DRG or diagnosis code. Classification trees were
used to describe which ICM detected patterns best stratified
patient risk of HCU.
Results: Of 89,578 ICM patients, 2,616 (2.9%) met AF and other
inclusion criteria (71611 years, 55% male, CHA2DS2-VASc
3.761.9). Overall, 1,998 (76%) had a HCU over 605,363 days.
Burden pattern revealed distinct groups: (A) no history of AF
(reference); (B) below average burden; (C) above average
burden; (D) above average burden with low level ICM-detected
daily activity. Odds of HCU were increased in all groups vs
reference (B vs A OR 3.82; C vs A OR 8.25; D vs A OR 11.66),
including a 33% increase in HCU detection over nominal duration
& quantity thresholds.
Conclusion: Change-from-baseline analyses of ICM-detected
AF and ICM-detected daily activity was strongly associated with
near-term HCU, especially high burden coupled with low activity.
This approach could provide actionable information to guide
treatment and reduce HCU.
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outcomes of device-treated ventricular tachyarrhythmias (VT/VF)
and mortality in 1000 non-ischemic cardiomyopathy patients with
primary prevention ICD or CRT-D, with a specific focus on sexdifferences. In order to ensure sufficient sample size to evaluate
sex-specific outcomes, a study-wide minimum of 40% female
enrollment was promoted.
Methods: In the first interim analysis of this multi-center,
prospective, observational registry, we are reporting on
characteristics and outcomes of 500 subjects, enrolled at 48 U.S.
centers, implanted with BIOTRONIK ICD or CRT-D with Home
Monitoring.Ò Patients were enrolled between May 7, 2019 and
August 25, 2020. Follow-up visits included 6-month remote
follow-up visits, and annual in-clinic visits. The primary endpoint
was VT/VF or death.
Results: In BIO-LIBRA, we enrolled 233 of 500 (47%) female
patients, exceeding our enrollment goal of 40%. The mean age was
62 years, LVEF was 30%, and 37% of the patients were non-white.
Beta-blockers were prescribed in 92%, while ACE-Inhibitor and/or
Angiotensin Receptor Blockers were only prescribed in 80% at the
time of device implantation. There was a significantly lower rate of
one-year probability of VT/VF/death with a 7% rate in women and a
13% rate in men (Z-test p-value50.024) (Figure 1). The one-year
probability of VT/VF/death was 12% in patients with an implanted
ICD and 8% in those with CRT-D (Z-test p-value50.208).
Conclusion: This is the first prospective study evaluating VT/VF/
death rates in a large cohort of contemporary patients with nonischemic cardiomyopathy from the United States since the
DANISH study, implanted with an ICD or CRT-D, enrolling almost
50% of women. Guideline-directed ACE-Inhibitor/Angiotensin
Receptor Blocker use at the time of device implantation was lower
than expected. Significant differences were observed in the oneyear VT/VF/death rate by sex but not by the implanted device type.

PO-686-08
CHARACTERISTICS AND OUTCOMES OF PATIENTS WITH
NON-ISCHEMIC CARDIOMYOPATHY IN A
CONTEMPORARY US COHORT
Valentina Kutyifa MD, PhD, FHRS; Luigi Di Biase MD, PhD,
FHRS; Karthik Venkatesh Prasad MD; Vilma I. Torres MD, FHRS,
CCDS; Aaron B. Hesselson BSE, MD, FHRS, CCDS;
Craig J. McCotter MD, FHRS; Gregory S. Harris MD, PhD;
Karlene Cox; Susan Schleede; E. Kevin Heist MD, PhD, FHRS;
Ilan Goldenberg MD; Scott McNitt; MARY W. Brown MS, RN;
Crystal Miller MS; Christopher Beck and Jeanne E. Poole MD,
FHRS, CCDSfor the BIO-LIBRA Investigators

POSTER PO-687:
Posters: Provocative Cases at Pod 14

Background: Contemporary data on sex-specific outcomes in
non-ischemic cardiomyopathy with ICD or CRT-D are scarce,
limited by low enrollment of women in device clinical studies.
Objective: The objective of the Analysis of Both Sex and Device
Specific Factors on Outcomes in Patients with Non-Ischemic
Cardiomyopathy (BIO-LIBRA) study was to prospectively assess

REDO CATHETER ABLATION IN HIGHLY SYMPTOMATIC
PATIENTS WITH INAPPROPRIATE SINUS TACHYCARDIA:
THE USEFULNESS OF THE NOVEL SUPERMAP FEATURE
OF DIPOLE CHARGE DENSITY MAPPING

Saturday, April 30, 2022
3:00 PM - 5:00 PM

PO-687-01

Tamas Szili-Torok MD, PhD; Rita Gagyi MD; Wim Bories and
Rohit Bhagwandien MD
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Background: Inappropriate sinus tachycardia (IAST) is an
unusual form of supraventricular arrhythmia defined by
inexplicably high sinus node frequency in individuals without
apparent cardiovascular disease. Mapping and catheter ablation
(CA) of IAST achieves reasonably good primary success,
however, symptomatic relief decreases substantially, and
patients require multiple redo procedures. By offering a global
endocardial 3D anatomical map combined with high-resolution
charge density maps of electrical activation, the AcQMap
mapping system offers advantages for ablation of symptomatic
IAST.
Objective: This case study seeks to examine the possible
benefits of using AcQMap mapping system in the mapping of
IAST.
Methods: N/A
Results: Three unique patients suffering from symptomatic IAST
underwent an initial CA procedure using a classical sequential
mapping system (CARTO), and a redo procedure using a novel
non-contact mapping system (AcQMap). All patients were
women, aged between 22 and 50 years. During the initial
procedure with the CARTO system, radiofrequency ablation was
performed in all three cases, resulting in reduction of sinus node
frequency. Shortly after the first procedure, patients complained
about persisting palpitations despite medical treatment. All three
patients were scheduled for a redo procedure with the AcQMap
system. During the redo procedures, high-resolution propagation
maps of electrical activation were acquired, and radiofrequency
applications were performed successfully, resulting in significant
reduction of sinus node frequency. We observed a difference in
the locations of activation sites in all three patients comparing the
maps acquired with CARTO and AcQMap. The AcQMap system
could successfully exclude the phrenic nerve implication in
patient 1, which was the reason for cancellation of the first
procedure. Satisfying long-term results were recorded at followup visits without recurrences. Patient 3 had SNRT and was
scheduled for a third procedure with AcQMap. No signs of SNRT
were present at the last procedure, this clearly demonstrates the
effectiveness of the AcQMap mapping system.
Conclusion: Our data suggests that the AcQMap mapping
system may offer advantages over traditional sequential mapping
systems in the treatment of highly symptomatic IAST.
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ventricular tachycardia. ICD implantation was recommended.
Due to an active lifestyle and no pacing indication, he opted for an
EV-ICD. As part of the pre-operative protocol, a chest X ray is
obtained but is not used to determine device eligibility. However,
in this case it was noted that the right ventricle was closely
approximated to the sternum. Due to history of inflammatory
cardiomyopathy, a gated cardiac CTwas obtained to evaluate the
retrosternal space. Cardiac CT showed adhesion of the right
ventricular pericardium to the midline sternum. The right ventricle
was tethered but not adherent to the sternum. The EV-ICD
procedure was cancelled due to increased surgical risk
associated with tunneling with an adherent pericardium. He later
underwent a transvenous ICD placement.
Conclusion: Pericardial adhesions may be associated with
inflammatory cardiomyopathies such as cardiac sarcoidosis.
Thorough preoperative evaluation of the retrosternal space is
recommended in such patients prior to considering substernal
lead tunneling.

PO-687-02
THE EXTRAVASCULAR IMPLANTABLE CARDIOVERTER DEFIBRILLATOR: A CASE FOR CONCERN
Binaya Basyal MD; Nebu Alexander; Andrew Ertel and
Susan O’Donoghue
Background: The investigational Extravascular Implantable
Cardioverter Defibrillator (Medtronic EV-ICD) system with its
substernal lead placement may offer an alternative to
transvenous ICD while reducing the risks associated with
transvenous system such as infection requiring extraction,
vascular injury, and venous obstruction. The EV-ICD lead is
placed just beneath the sternum in the retrosternal space.
Patients with prior or planned sternotomy and prior chest
radiotherapy are excluded from the EV-ICD trials due to
increased surgical risk.
Objective: We describe a patient with cardiac sarcoidosis in
whom we decided not to implant the EV-ICD due to pericardial
adhesions noted on preoperative imaging.
Methods: N/A
Results: A 55-year-old man with history of chronic systolic heart
failure due to cardiac sarcoidosis and family history of sudden
cardiac death was noted to have non sustained ventricular
tachycardia on an event monitor. He underwent an
electrophysiologic study which showed inducible monomorphic

PO-687-03
TRANSIENT DYSFUNCTION OF CARDIAC
RESYNCHRONIZATION THERAPY DEFIBRILLATOR
SYSTEM FOLLOWING CARDIAC RADIATION ABLATION
Chirag R. Barbhaiya MD, FHRS; David Barbee PhD;
Hesheng Wang PhD; Ting Chen; Leon Axel; Lior Jankelson MD,
PhD; Anthony Aizer MD, MS, FHRS; Larry A. Chinitz MD, FHRS
and Ye Yuan MD
Background: Cardiac Radiation Ablation (CRA) for reducing
recurrent Ventricular Tachycardia (VT) that is refractory to
conventional treatment is an emerging therapy. There is little data
regarding effects of CRA on cardiac implanted electronic devices
(CIED). Established guidelines related to CIEDs in radiation
therapy may not be appropriate for CRA.
Objective: To report incidence of transient CIED dysfunction
during and after CRA despite adherence to established radiation
therapy guidelines.
Methods: N/A
Results: A 72 year old man with history of ischemic
cardiomyopathy, CRT-D, and recurrent, symptomatic ventricular
tachycardia refractory to multiple catheter ablation procedures
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presented for CRA. Multimodality evaluation for determination of
CRA target volume included electranamatomic mapping from
catheter ablation procedures, non-invasive programmed
stimulation with noninvasive ECGi mapping (CardioInsight,
Medtronic, Inc.), cardiac MRI, and 4DCT. A radiation treatment
plan delivering 2500 cGy to a basal, inferior left ventricular target.
The minimum field edge to CIED was w5 cm. The patient
underwent CRA with arms raised over his head, a magnet and
dosimeter which measured 8.5 cGy during CRA (200 cGy
recommended limit) over his CRT-D, and abdominal
compression. During the final minutes of CRA, the heart rate
elevated from 60bpm to 70bpm, and the patient developed
palpitations that were determined to be new phrenic nerve
stimulation with LV lead position stability confirmed on CXR.
Pacing rate change was determined on interrogation of Biotronik
CRT-D be due to device reset, and new phrenic nerve capture,
and elevated myocardial pacing threshold were noted at the two
basal electrodes on the quadripolar LV lead. Both phrenic capture
and threshold elevation were resolved on post-CRA day #1. To
our knowledge, this is the first known occurrence of CIED reset
and acute changes in pacing parameters related to CRA.
Conclusion: The CIED soft reset was most likely due to a
neutron interaction from CRA. The etiology of acute changes in
pacing parameters remains unclear. Close monitoring of CIEDs
during and after CRA is advisable.
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mapping the CS roof). Due to extensive prior CSD ablation, the
earliest ventricular EGM was found just outside the CSD (and
was ablated transfemorally); however once again this case
demonstrated that the transjugular catheter could easily be
advanced into the CSD.
Conclusion: Our experience with ablation of CSAPs within CSD
demonstrated that the transjugular access allows for easier
access to the CSD and this approach may be used upfront when
a CSD is demonstrated.

PO-687-04
TRANSJUGULAR ABLATION OF CORONARY SINUS
DIVERTICULUM-RELATED ACCESSORY PATHWAYS
Auras R. Atreya MD, MPH, FHRS;
Sachin Dhareppa Yalagudri MD, DM; Daljeet K. Saggu MD, DM;
Vijay Shekar Shekar MD; Amnaullah Enayati MD;
Muthiah Subramanian MD, DM, CCDS and
Calambur Narasimhan MD, DM
Background: Up to 7.5% of posteroseptal or left posterior
accessory pathways may demonstrate a coronary sinus
diverticulum (CSD), and their presence can make ablation
challenging due to oblique course of fibers and may result in
failed ablations. It is unclear if a jugular approach to mapping and
ablation of coronary sinus (CS) accessory pathways (CSAPs)
within CSDs is better than a femoral approach.
Objective: To report procedural success of mapping and ablation
from a jugular approach in patients with CSAPs related to CSD.
Methods: N/A
Results: Case 1: A 40-year-old female with supraventricular
tachycardia (SVT) and pre-excitation was brought to the
electrophysiology laboratory (Figure 1, panel A). Orthodromic reentrant tachycardia (ORT) was induced. A mapping catheter from
femoral approach showed a fused atrial and ventricular
electrograms (EGM) but ablation did not eliminate the pathway. A
levophase coronary angiogram showing a CSD and it was
decided to switch to a right jugular approach. An ablation catheter
via jugular approach allowed manipulation within the CSD to
identify fused atrial and ventricular EGMs, with a pathway
potential. The CSAP was successfully ablated. Case 2: An 18year-old female with SVT showed baseline pre-excitation
(isoelectric delta wave in lead II, (Figure 1, panel B). ORT was
induced and subsequent transfemoral mapping revealed earliest
ventricular EGMs within the CS os. A levophase coronary
angiogram demonstrated a large CSD and we immediately
switched to a jugular approach, which allowed for successful
ablation. Case 3: A 44- year-old female with prior failed ablation
within CSD presented for a redo procedure. With our prior
experience with transjugular mapping of CSD, we inserted two
decapolar catheters simultaneously into the CS from a jugular
approach (for mapping the CS floor) and a femoral approach (for

PO-687-05
CONCEALED MAHAIM PATHWAY IN DILATED
CARDIOMYOPATHY: A CASE REPORT
Arooj Khan; Nayanjyoti Kaushik MD;
James Chapman Arter MSBME, CEPS, CCDS and
Troy E. Rhodes MD, PhD, FHRS, CCDS
Background: Mahaim pathways (MP) are accessory tracts
connecting the right atrial tissue to the right ventricular
myocardium.
Objective: In this case we present a case of a concealed MP in
dilated cardiomyopathy (DCM) that became apparent with
reversal of left ventricular (LV) systolic dysfunction with CRT
pacing.
Methods: N/A
Results: A 43-year-old man with chronic CHF, LVEF 35% and left
bundle branch block (LBBB) (Figure 1a) underwent primary
prevention CRT-D implant. One month later he presented with an
ICD shock with device EGMs showing a 1:1 supraventricular
tachycardia (SVT) at w203 bpm with a short VA interval, with
VAV response to antitachycardia pacing (ATP), and successful
termination with a single ICD shock, most consistent with typical
atrioventricular nodal re-entry tachycardia (AVNRT). SVT
ablation was recommended but the patient preferred medical
therapy and was started on sotalol. Tachy-therapies were
reprogrammed to zone 1 at 220 bpm to minimize inappropriate
shocks. With CRT, LVEF improved to 55% and presented with a
short PR interval with native conduction and pseudofusion

S386
(Figure 1b). Sensed AV delay was shortened from 125-150 to 7590 ms to maximize CRT pacing. Despite sotalol, he had recurrent
SVT terminated by ATP and one episode terminated by ICD
shock and was agreeable to SVT ablation. During EP testing
there was evidence of preexcitation (HV 0 ms). With rapid RA
pacing, there was decremental conduction with fixed
preexcitation consistent with an atriofascicular pathway.
Retrograde conduction was concentric and decremental. When
the MP blocked, native conduction showed LBBB, dual AV node
physiology with easily inducible typical AVNRT. He underwent
successful slow pathway ablation. Although there was no
evidence of MP-mediated tachycardia, we proceeded with
ablation of the MP since the short AV interval was limiting CRT
pacing (figure 2). At .2 year follow-up, he has not had recurrent
SVT and maintained CRT pacing.
Conclusion: While there was no evidence of Mahaim accessory
pathway conduction when he presented with a DCM, with CRT
remodeling, MP conduction became apparent. Overt
development of pre-excitation impaired the ability to program
effective CRT. We propose the annular dilation associated with
his cardiomyopathy disrupted antegrade MP function and
remodeling restored MP function.
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PO-687-06
A CASE OF DIFFICULT LEADLESS PACEMAKER
IMPLANTATION DUE TO PACEMAKER DELIVERY SYSTEM
FAILURE
Binaya Basyal MD; Arooge Towheed; Apostolos Tsimploulis MD;
Cyrus Adel Hadadi MD; Sung W. Lee MD and Susan O’Donoghue
Background: The Micra leadless pacing system (Medtronic) is
an effective alternative to transvenous pacemaker in selected
patients and can be safely implanted in . 99% cases. The tether
in the delivery system serves as an important connection
between the device and the delivery catheter, allowing multiple
recaptures to be performed. Failure of the delivery system
resulting in inability to deploy is extremely rare.
Objective: We describe a case of difficult Micra implantation due
to leadless pacemaker delivery system failure.
Methods: N/A
Results: An 88-year-old male with complete heart block post
transfemoral aortic valve replacement underwent placement of
single chamber leadless pacemaker placement (Micra) using
standard techniques. Under local anesthesia, access was
obtained in the right femoral vein using ultrasound guidance and
a 23 French long sheath was inserted and advanced into the right
atrium under fluoroscopy. A Micra leadless pacing system was
introduced and placed under fluoroscopic visualization into the
right ventricular septum. Gentle manual tension on the tether
demonstrated good contact with the myocardium. The tether was
cut but significant resistance was felt when attempting to remove
it. Despite multiple attempts the tether could not be safely
removed, and it was decided to extract the Micra system.
Unfortunately, despite multiple attempts by applying significant
tension on the tether, the delivery catheter would not align with
the pacing capsule for safe extraction. At this time it was decided
to remove the delivery system leaving the pacing capsule with the
tether in place. A 0 Vicryl suture was placed and using a double
knot it was secured on a 035 wire and the suture was pulled
through a large curve steerable Agilis sheath. Next, the Vicryl and
the tether were knotted together and Agilis sheath was advanced
to provide additional support and avoid trauma to any internal
structure during extraction. Using Agilis as a rail, the Micra was
extracted. Gross visual inspection revealed no clear knot on the
tether. After the extraction, a new Micra system was placed using
standard techniques.
Conclusion: It is important to be aware of failure of the
components of the leadless pacemaker delivery system and the
techniques to safely extract it.

PO-687-07
NOVEL PACING TECHNIQUE FOR A PATIENT WITH
COMPLETE HEART BLOCK AND NO VENOUS ACCESS,
UTILIZING THE WISE-CRT SYSTEM
Emad F. Aziz DO, MBChB, FHRS
Background: n/a
Objective: Wise-CRT for unconditional pacing
Methods: n/a
Results: 30-year-old man with medical history significant for
hypertension, system lupus, coronary artery disease s/p CABG
in 2019, chronic kidney disease on hemodialysis, with multiple
dialysis catheter placement in the past, currently has a
transhepatic catheter, which has gotten infected multiple times,
who presented after a syncope episode, and found to be in
complete heart block with junctional escape rhythm at 35 bpms.
Attempts to implant a leadless pacemaker was unsuccessful
because both his common iliacs (right and left) were completely
closed likely because of multiple dialysis catheter placement,
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decision was made to go to the right internal jugular however
again his SVC was chronically closed. At this point the patient
had two options, wither to have a transhepatic approach and
place a ventricular lead through that access however, given his
infection history with MRSA, VRE, and multiple transhepatic
catheter infection it would be inevitable for him to develop
endocarditis, or to have an epicardially placed leads. He was
taken to the OR and THREE epicardial leads were placed, one of
which was capturing in the OR with acceptable thresholds w 2
mV however next day, non or the three epicardial leads are
capturing and the patient remains in complete heart block with
junctional escape rhythm at 35 beats per minutes. FDA
compassionate one time use and IRB approval were obtained. In
this case, the novel pacing techniques was implanting Wise-CRT
system via a retrograde aortic access, and placed in the lateral
wall of the left ventricular endocardially under TEE and
Fluoroscopy Guidance (Picture). The device transmitter
programmed to sense the pacing pulse (spikes) from currently
placed non-capturing epicardial lead and send ultrasound energy
signals to the endocardiac receiver electrode which in turn paced
the ventricular. Procedure was done successfully without any
complications.
Conclusion: Wise-CRT can be used as a single pacing system
in patient with no Venous Access
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to that seen with maximal pre-excitation during atrial pacing.
Retrograde activation of the His bundle was observed. Following
ventricular overdrive pacing from the RV apex during tachycardia,
there was a VAV response with a PPI-TCL of 134 ms. Openwindow mapping with a high-density grid catheter revealed
antidromic AV reciprocating tachycardia (Figure 1). Earliest
ventricular activation was in the distal, lateral right ventricle.
Earliest atrial activation was septal, near the AV node. Atrial
activation was concentric. Atriofascicular potentials were
observed near the earliest ventricular activation site (Figure 2).
Pacing from these potentials generated a QRS identical to that in
tachycardia. Ablation at the atriofascicular/ventricular insertion
site resulted in termination of tachycardia and rendered the
arrhythmia non-inducible. Post-ablation ECG showed sinus
rhythm with normal PR and RBBB. AH and HV interval were 80
and 44 ms, respectively. Atriofascicular conduction was no longer
demonstrable with atrial programmed stimulation. To our
knowledge, this is the first demonstration of open-window
mapping of atriofascicular tachycardia, highlighting the unique
physiology of this infrequently encountered arrhythmia.
Conclusion: Open-window mapping with a high-density grid
catheter is an effective method for atriofascicular pathway
mapping.

PO-687-08
OPEN-WINDOW MAPPING OF ATRIOFASCICULAR
TACHYCARDIA
Joshua Aymond MD; Thomas Gullatt MD; Francis A. Benn MD;
Aimee E. Hiltbold MD; Daniel P. Morin MD, MPH;
Paul A. Rogers MD, PhD; Glenn M. Polin MD; Sammy Khatib MD;
Walter J. Hoyt, Jr. MD; Patricia E. Thomas MD;
Thomas Young MD and Michael L. Bernard MD, PhD
Background: Individuals with Ebstein’s anomaly can present
with complex AV connections making diagnosis and ablation
challenging.
Objective: Demonstration of high-density, open-window
mapping as an effective and efficient means of diagnosis and
treatment of atriofascicular pathways.
Methods: N/A
Results: We present a 53-year-old woman with Ebstein’s
anomaly and a repaired ASD, who had recurrent palpitations and
a documented wide complex tachycardia on ambulatory
monitoring. Baseline ECG showed sinus rhythm with a short PR
and IVCD. Cardiac MRI demonstrated 54 mm apical
displacement of the septal tricuspid leaflet. Electrophysiology
study demonstrated retrograde VA conduction using the AVN, as
well as antegrade conduction via an atriofascicular (AF) pathway.
Baseline AH was normal, with an HV of 23 ms. Tachycardia,
induced with atrial burst pacing, had a TCL of 360 ms and
showed a LBBB pattern with a V6 precordial transition, identical

POSTER PO-688:
Posters: Heart Failure at Pod 15
Saturday, April 30, 2022
3:00 PM - 5:00 PM

PO-688-01
ATRIOVENTRICULAR RESTORATION BY BIVENTRICULAR
PACING FOR PATIENTS WITH PROLONGED PR INTERVAL:
USE OF ECHOCARDIOGRAPHIC MEASUREMENTS
Floor CWM Salden MD; Antonius van Stipdonk MD;
Cornelis P. Allaart MD, PhD; Mathias Meine MD;
Frits W. Prinzen PhD and Kevin Vernooy
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Background: PR prolongation is associated with poor
hemodynamic performance and may contribute to heart failure
(HF). Previous research showed beneficial hemodynamic effects
by invasive measurement of restoring atrioventricular (AV)
coupling using biventricular (BiV) pacing in HF patients with AV
dromotropathy (evidenced by PR interval prolongation), and no
clear indication for cardiac resynchronization therapy (CRT).
Objective: To investigate to what extend echocardiographic
measurements can be used to select patients for AV restoration
and to assess the best pacing settings.
Methods: Twenty-two patients underwent BiV pacemaker
implantation and a pacing protocol with four paced AV delays
(100, 75, 50 and 25% of patient’s PR interval during baseline AAI
pacing minus 30ms). All patients had symptomatic HF, left
ventricular ejection fraction (LVEF) ,35% and PR interval
.230ms, without class I/IIa CRT indication (QRS duration
.150ms or left bundle branch block). Acute hemodynamic
response was assessed by invasive LV pressure and volume
measurements, performed during implantation, and were
compared to echocardiographic measurements during follow-up.
Results: At baseline, PR interval was 261632ms, QRS duration
123618ms and LVEF 2966%. Both invasively and
echocardiographic measured diastolic flow patterns showed Eand A-wave fusion (figure, left panel) and diastolic mitral
regurgitation (MR) at baseline. Shortening the AV delay to 50% of
intrinsic PR interval separated E- and A-waves in all patients and
increased the time between E- and A-wave peak by
approximately 100ms in both invasive and echocardiographic
measurements. Besides that, diastolic MR reduced, and mitral
inflow increased relative to baseline (invasive and
echocardiographic measurements: 14620% and 28619%,
P,0.05; respectively) (figure, right panel).
Conclusion: Echocardiographic measurements can be used to
assess the beneficial hemodynamic effects of AV restoration by
BiV pacing in patients with prolonged PR interval in the absence
of a typical CRT indication.

PO-688-02
BOTH ATRIOVENTRICULAR AND VENTRICULAR
DYSSYNCHRONY DETERMINE OUTCOME TO CARDIAC
RESYNCHRONIZATION THERAPY IN PROLONGED PR
INTERVAL
Floor CWM Salden MD; Antonius van Stipdonk MD;
Mathias Meine MD; Alexander H. Maass MD;
Frits W. Prinzen PhD and Kevin Vernooy
Background: Previous studies suggested that patients with
prolonged PR interval receiving cardiac resynchronization
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therapy (CRT) have a worse outcome. The PR interval is
determined by P-wave duration and PR segment.
Objective: To obtain better insight in the relation of the
components of PR interval and CRT response, as well as the
interaction of PR interval and ventricular dyssynchrony
(quantified as QRS area) with CRT response.
Methods: In a retrospective multicenter study data from 631 CRT
patients were analyzed. PR interval, P-wave duration and PR
segment were determined from baseline ECG. Three-dimensional
vectorcardiograms were synthesized from the ECG to calculate
QRS area. Cut-off for QRS area was 109 mVs based on previous
studies. Parameters were evaluated for their association with
occurrence of the combined primary endpoint of all-cause mortality,
left ventricular assist device implantation (LVAD) and heart
transplantation (HTX). Secondary endpoint was echocardiographic
reduction in left ventricular end-systolic volume.
Results: During a mean follow-up period of 4.262.3 years, 28% of
patients reached the primary endpoint. Multivariate analysis
showed that prolonged PR interval (190ms) and PR segment
(66 ms) above optimal cut-off are independent predictors of
primary endpoint occurrence (figure 1) and reduced
echocardiographic response, but not for P-wave duration.
Occurrence of the primary endpoint depended on PR interval in
both small and large QRS area subgroups (,109 mVs versus 109
mVs) (figure 2). The risk of reaching the primary endpoint was
significantly less in patients with PR prolongation and large QRS
area compared to those with the same PR interval and small QRS
area.
Conclusion: Prolonged PR segment rather than P-wave
duration relates to poor CRT outcome, suggesting that slower AV
conduction is a marker of advanced cardiac disease. Second,
prolonged PR interval is an independent predictor of worse
clinical and echocardiographic response to CRT, but CRT is
useful in patients with PR prolongation and significant ventricular
dyssynchrony.
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PO-688-03

PO-688-04

PROGNOSTIC IMPLICATIONS OF NON-SUSTAINED
VENTRICULAR TACHYCARDIAS IN SEVERE HEART
FAILURE PATIENTS AFTER PROPHYLACTIC
DEFIBRILLATOR IMPLANTATION

LOW RIGHT ATRIAL PACING USAGE IN CARDIAC
RESYNCHRONIZATION THERAPY POPULATION DESCRIPTIVE STUDY FROM THE CERTITUDE REGISTRY

Masafumi Sugawara; Yusuke Kondo MD, PhD; Toshinori Chiba;
Mari Kitagawa; Ryo Ito; Miyo Nakano MD;
Takatsugu Kajiyama MD, PhD and Masahiro Nakano
Background: Non-sustained ventricular tachycardia (NSVT)
causes any negative impacts on severe heart failure with reduced
ejection fraction (HFrEF) patients. Thus, the prognostic
significance of NSVT in severe HFrEF is incompletely resolved
after implantable cardioverter defibrillator (ICD) implantation.
Objective: The aim of this study is to investigate influences of
prior NSVT episodes and long-term incidence of major adverse
cardiac events (MACEs) in HFrEF patients with an ICD as
primary prophylaxis.
Methods: We retrospectively analyzed our ICD database.
Patients underwent prophylactic ICD implantation from 2007 to
2018. MACEs were defined as composite outcome of
cardiovascular death, heart failure hospitalization, and
appropriate ICD therapies.
Results: A total of 148 consecutive patients were enrolled (male,
120 (81%); age, 62.1611.8 years; left ventricular ejection fraction
(LVEF), 23.065.86%; left ventricular end-diastolic diameter
(LVDd), 67.669.26mm; atrial fibrillation (AF), 38 (26%); NSVT, 113
(76%); use of class III antiarrhythmic drugs, 48 (32%); ischemic
cardiomyopathy (ICM), 49 (33%); cardiac resynchronization
therapy (CRT), 63 (43%)). The median follow-up duration was 58.5
months. As a result of comparison of the Kaplan-Meier curve
between NSVT group (n5113) and non-NSVT group (n535),
cardiovascular death, heart failure hospitalization, and appropriate
ICD therapy were not statistically different (Figures). Of those,
MACEs were occurred to 60 patients (41%). The results of coxregression analysis showed LVDd (HR: 1.07, 95% CI: 1.03-1.12,
p,0.001), AF (HR: 2.88, 95% CI: 1.56-5.31, p,0.001) and ICM
(HR: 1.78, 95% CI: 1.00-3.16, p50.049) were the independent
predictors of MACEs, however NSVT was not (Table).
Conclusion: In this population, the long-term prognosis of
severe HFrEF patients is comparable regardless of prior NSVT
episodes. The incidence of MACEs in patients with severe HFrEF
after ICD implantation was substantially high. ICM, left ventricle
size, and atrial fibrillation were potential risk factors for MACEs.

Steven Mullane MS; Bobak Salehi MBA; Camden Harrell MS;
Valentina Kutyifa MD, PhD, FHRS and Crystal Miller MS
Background: Two-lead cardiac resynchronization therapy with
DX technology (CRT-DX) has been demonstrated to provide
adequate resynchronization therapy equivalent to conventional
three-lead CRT-D systems with fewer complications.
Objective: We performed a retrospective review of right atrial
(RA) lead pacing usage in our CRT-D population to identify
potential patients with low atrial pacing percentage (Ap%) that
may benefit from a two-lead CRT-DX system.
Methods: We identified and characterized CRT-D and CRT-DX
systems with at least 3-months of follow-up duration from the
CERTITUDE registry, a de-identified database containing
qualified US BIOTRONIK devices registered with Home
MonitoringÒ. CRT-D generators with an implanted RA pacing
lead and right ventricular ICD lead were classified as CRT-D
systems. CRT-DX systems were classified as having DX
technology with a DX ICD lead and no RA lead implanted. All Ap
% and p-wave sensing values from daily remote monitoring
transmissions were analyzed from these groups. We defined Low
Ap Usage as a mean Ap% 5% and no presence of daily Ap%
9% with the understanding that defining the true need for atrial
pacing would require consideration of individual programmed
parameters, diurnal variation, dependency status, etc.
Results: A total of 4,903 systems (4,516 CRT-Ds, 387 CRT-DXs)
were identified for analysis with a mean follow-up duration of
954.7 days (SD: 6466.4). Of the 4,516 CRT-D systems analyzed,
902 (20.0%) had Low Ap Usage. Of the 387 CRT-DX systems
analyzed, 8 systems (2.1%) subsequently required a right atrial
lead implant with a mean time to RA implant of 601.4 days (SD:
6431.3). Mean sensing values were higher in the CRT-DX group
with p-wave amplitude of 3.42 mV compared to 3.11 mV (pvalue,0.001) in the CRT-D group.
Conclusion: In this descriptive analysis from the CERTITUDE
registry, we identified 20.0% of the CRT-D patients with low right
atrial pacing usage, which highlights a proportion of CRT
subjects that could be good candidates for a CRT-DX system.
Additionally, the need for atrial pacing in CRT-DX patients was
uncommon. Lastly, atrial sensing parameters with CRT-DX were
superior as compared to the CRT-D group.

S390

PO-688-05
EVALUATION OF TRANSSEPTAL DELAY IN CARDIAC
RESYNCHRONIZATION THERAPY PATIENTS WITH HEART
FAILURE AND LEFT BUNDLE BRANCH BLOCK
Brian J. Wisnoskey BSE, PhD and Niraj Varma MD, PhD
Background: Transseptal delay accounts for QRS prolongation
in LBBB and may affect CRT programming. It is represented by
the first notch of the QRS in Strauss-type LBBB indicating the
depolarization of the LV endocardium after transiting the septum.
However, little is known about the distribution of transseptal delay
or the relationship with baseline electrical parameters common in
CRT.
Objective: To characterize transseptal delay in heart failure
patients with LBBB.
Methods: Heart failure patients with QRS. 120ms and Strausstype LBBB receiving CRT, the transseptal delay (TSt) was
estimated as the onset of the QRS to the peak of the first notch in
at least two continuous leads (I, aVL, V1 or V6). Device-based
measurements of RV and LV intrinsic activation delay (qRV/qLV)
and paced inter-ventricular conduction times were evaluated for
each patient.
Results: One hundred and forty-seven patients (65% Male, 32%
ICM, 68 6 10 yrs, EF 2768%, qRV 21611 ms, qLV 127 6 24 ms,
qLV/QRSd 0.76 6 0.13 and QRSd 166 6 17 ms) were evaluated.
The TSt was 56 6 14 ms (34% of QRSd; range 25 to 93 ms).
There was no difference in TSt when gender (M/F) or type of
cardiomyopathy (ICM/NICM) were compared. Further,
correlation was poor between TSt and electrical measures during
intrinsic conduction (qRV, r50.11; qLV, r50.08; and QRSd,
r50.22) or paced activation (RV pace to LV sense time, r50.00 or
LV pace to RV sense time, r50.03).
Conclusion: Transseptal delay, the basis for LV activation delay
in LBBB, is widely distributed in CRT patients, not influenced by
gender or type of cardiomyopathy, and unrelated to other
baseline intrinsic or paced electrical parameters.
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Background: Many patients with mild to moderately reduced left
ventricular ejection fraction (LVEF) that require permanent
pacemaker (PPM) implantation do not have a concurrent
indication for implantable cardioverter-defibrillator (ICD) therapy.
However, high-risk patients may benefit from upfront placement
of an ICD, given that they will already be exposed to the
procedural and ongoing risk associated with an indwelling
electronic device.
Objective: To describe the risk and incidence of ventricular
tachycardia (VT) and cardiovascular (CV) death following PPM
implantation in patients with mild to moderately reduced LVEF.
Methods: Retrospective analysis was performed on 185 patients
with LVEF between 35-49% who underwent PPM placement.
Patients did not meet guideline indications for an ICD at time of
device implantation. The primary endpoint was occurrence of
sustained VT or cardiovascular death.
Results: Median follow up time was 20 months. Of 185 total
patients, 12 (6%) met the primary endpoint of VT or CV death.
Among patients with ischemic cardiomyopathy (ICM), 10/90
(11%) of patients met the primary endpoint, for a risk of 6.1%/
year. Patients with ischemic cardiomyopathy had significantly
higher rates of VT and CV death compared to patients without
ischemic cardiomyopathy, with a hazard ratio of 10.0 (95% CI 3.1
- 32.4, p , 0.01) (Figure 1). Other significant predictors of the
primary outcome included peripheral vascular disease (HR 4.4,
95% CI 1.4 - 14.1, p 5 0.01) and chronic kidney disease (HR 3.4,
95% CI 1.1 - 10.7, p 5 0.04).
Conclusion: ICD implant is often recommended in patients with
cardiac disease conferring a cardiovascular death risk of over 12% per year. For example, in patients with hypertrophic
cardiomyopathy (HCM), a 5-year risk of sudden cardiac death
6% supports ICD implantation. We found that patients in our
cohort with ICM and PPM implant had an annual risk for VT or
cardiovascular death far exceeding what is considered high risk
in HCM patients. These findings suggest a gap in identifying highrisk patients with mild to moderately reduced LVEF and an
indication for PPM, who may benefit from an ICD.

PO-688-06
PO-688-07
RISK OF ADVERSE CARDIAC EVENTS IN PATIENTS WITH
MODERATELY REDUCED EJECTION FRACTION
FOLLOWING PERMANENT PACEMAKER IMPLANT
Matthew Shijie Dai MD; Connor Peterson MD; Moshe Katz MD,
PhD; Anthony Aizer MD, MS, FHRS; Chirag R. Barbhaiya MD,
FHRS; Scott A. Bernstein MD; Douglas Holmes MD;
Robert Knotts MD; David S. Park MD, PhD;
Michael A. Spinelli MD; Larry A. Chinitz MD, FHRS and
Lior Jankelson MD, PhD

IMPACT OF BASELINE PR INTERVAL ON RESPONSE TO
CARDIAC RESYNCHRONIZATION THERAPY: AN
INDIVIDUAL PATIENT DATA META-ANALYSIS OF FIVE
RANDOMIZED TRIALS
Chau Vo MD; John G.F. Cleland MD; Cecilia Marianne Linde MD,
PhD; Claude Daubert MD; William T. Abraham MD;
Anthony S. Tang MD, FHRS; James B. Young MD; Yan Zhang
and Michael R. Gold MD, PhD, FHRS
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Background: Longer QRS duration predicts greater benefit from
cardiac resynchronization therapy (CRT). Many patients
receiving CRT also have a prolonged PR interval, but it is unclear
whether PR interval is also an important determinant of the
effects of CRT.
Objective: To investigate whether PR interval is an important
determinant of the benefits of CRT.
Methods: Individual patient data from five randomized trials
(MIRACLE, MIRACLE-ICD, CARE-HF, RAFT and REVERSE)
comparing CRT and control were pooled. The composite primary
endpoint was heart failure hospitalization (HFH) and all-cause
mortality. Multivariable analyses were performed including PR
interval as well as variables associated with heart failure
outcomes including age, gender, QRS duration and morphology,
heart failure etiology, systolic blood pressure, beta-blocker use,
left ventricular ejection fraction (LVEF) and New York Heart
Failure Association class.
Results: Of 3872 patients, 1849 were assigned to control and
2023 to CRT. Follow-up ranged from six to 40 months. There are
a number of independent predictors of clinical outcomes (Table
1). However, CRT benefit on HFH or death was only significantly
influenced by baseline QRS duration (p,0.0001) and PR interval
(p50.0214) and not QRS morphology (p50.1107). For patients
with QRS duration at or above the median value (160ms), the
effect of CRT was substantial and similar regardless of PR
interval. For patients with QRS duration below the median, CRT
was effective only for those with the shortest quartile of PR
interval, with progressively less evidence of benefit as PR interval
became more prolonged (Table 2).
Conclusion: PR interval as well as QRS duration are important
determinants of the response to CRT. Patients with marked QRS
prolongation benefit from CRT regardless of PR interval. When
QRS is not as prolonged, patients with longer PR intervals may
obtain little or no benefit.
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PO-688-08
HEART FAILURE IN ATRIAL FIBRILLATION PATIENTS:
CLINICAL OUTCOMES OF REDUCED VS. PRESERVED
EJECTION FRACTION
Abdel Hadi El Hajjar MD; Mario Mekhael MD;
Charbel Noujaim MD, MS; Aneesh Dhore MD; Daniel Nelson MD;
Shadi Razipour BS; Yichi Zhang BS; Christopher Pottle MS;
Chan Ho Lim BS; Tarek ayoub MD; Dan L. LI MD and
Nassir F. Marrouche MD, FHRS
Background: The presence of atrial fibrillation (AF) in heart
failure (HF), especially HF with reduced ejection fraction (HFrEF),
increases mortality and hospitalization. Little is known regarding
outcomes of HF patients with preserved ejection fraction
(HFpEF).
Objective: The aim of this study is to examine the differences in
clinical outcomes in AF patients with HFrEF and HFpEF.
Methods: Data from the regional US electronic medical records
database were extracted for all AF patients aged .18 years
diagnosed between January 2010 and December 2019.
Demographics and clinical characteristics were compared in AF
patients with and without HF, and in patients with HFrEF and
HFpEF. A survival analysis was performed for the whole sample
to evaluate outcomes in all groups: mortality, ischemic strokes, all
cause hospitalization, and hospitalization for worsening heart
failure.
Results: From a total of 5899 AF patients included in the study,
1937 patients had HF, out of which 1703 had HFpEF and 234 had
HFrEF. Survival analysis showed that AF patients with HF had
higher mortality, ischemic strokes, all cause hospitalization, and
hospitalization for worsening heart failure (p,0.001) than other
AF patients. Demographics and comorbidities were similar in
HFrEF and HFpEF patients, except for hypertension (p,0.001),
coronary artery disease (p,0.001), sleep apnea (p50.007) and
kidney disease (p50.017), which were increased in HFpEF.
Survival analysis showed that AF patients with HFpEF and
HFrEF had similar incidences of death (p50.433) and ischemic
strokes (p50.630). However, AF patients with HFpEF had higher
all cause hospitalization (p50.017), and hospitalization for
worsening heart failure (p,0.001) than those with HFrEF. All
Kaplan-Meier curves comparing HFpEF and HFrEF are shown in
the figure below.
Conclusion: AF patients with HFpEF had similar death rate but
higher hospitalization when compared to patients with AF and
HFrEF. This might be driven by higher incidence of comorbidities
in our HFpEF population.

