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Background: Cardiac Contractility Modulation (CCM) is
indicated for patients with Class III systolic congestive heart
failure (CHF), ejection fraction (EF) 25-45% and narrow QRS not
indicated for biventricular pacing. CCM efficacy in patients also
managed with intravenous inotropic therapy is unknown due to
exclusion in all trials in CCM.
Objective: Describe our experience for CCM in patients also
managed with continuous intravenous milrinone.
Methods: All patients at our institution managed with intravenous
milrinone and also fulfilling approved indications were offered
CCM implantation. Patients were additionally followed for change
in CHF status and medication management.

PO-644-01
EVALUATION OF A STRATEGY TO IMPROVE REMOTE
MONITORING COMPLIANCE
Karen M. McCutchon MS, RCT, FHRS, CCDS;
Sara Raquel Marcos da Costa BS, MSci, CCDS; Raquel Pais and
Ana Gancinho
Background: Remote monitoring for Cardiac Implanted
Electronic Devices (CIED) is a Class 1A recommendation by
expert consensus. Incorporation of remote monitoring into CIED
management allows for early detection of abnormalities,
improved patient satisfaction and clinic follow-up efficacy.
However, it is known that remote monitoring has produced less
than favourable compliancy rates in major North American
hospitals, between 49-89%. Therefore, it is imperative to find
ways to increase remote monitoring compliance to be able to
offer full clinical benefit to patients. Cleveland Clinic Abu Dhabi
(CCAD) was the first centre in the United Arab Emirates to
establish a remote monitoring program in 2015, enrolling over
1000 patients to date. Initial compliance rates within first year of
implant were at 84%, dropping to 32%-65%; mean 50% in 2020.
Objective: To conduct a quality improvement study to determine
if contacting patients requiring manual transmission prior to their
scheduled transmission date, as well as utilizing a digital
reminder for all missed transmissions, would improve overall
compliance rates in patients followed by remote monitoring.
Methods: Between November 2020-October 2021, all patients
required to submit a manual transmission to Medtronic CareLink
were telephoned once in Arabic/English by our coordinator a few
days prior to the scheduled date of transmission. Additional
education and monitor troubleshooting would be done at that
time if required. Post missed scheduled transmission, all
Medtronic patients, including those with automatic transmission
capability would be sent a reminder message electronically to
transmit.
Results: Amongst the 1908 scheduled transmissions expected
between November 2020-October 2021, monthly compliance
varied between 54-94%, mean 70%, which compared to the
monthly compliance for this subgroup of patients in 2020 (37%65%; mean 50%) is an increase in compliance by 29%.
Conclusion: Compliance was improved at our clinic with a
strategy involving telephone reminders for patients requiring
manual transmissions prior to their scheduled transmission date,
as well as a digital reminder to all missed transmissions in our
subgroup of patients. This can be useful strategy for other clinics
in our region to improve overall remote monitoring compliancy
rates.

PO-644-02
CARDIAC CONTRACTILITY MODULATION AND
AMBULATORY MILRINONE FOR CONGESTIVE HEART
FAILURE: WHO GETS OPTIMIZED?
Heather Hollis Hesselson PharmD, BCCP, CET;
Kristin E. Ellison MD; Joseph J. Souza MD, FHRS;

Results: In 33% of observed patients, milrinone was stopped.
One patient showed improved EF (25% to 40%), CO, CI and
NYHA Classification change from III Stage D to NYHA Class II. A
second patient demonstrated increased EF, CO, CI and NYHA
classification improvement to NYHA Class I two months after
implant. All patients remained on beta blocker post-implant.
Reduced renal function and hypotension limited the use of ARNI,
ACEI and ARBs pre- and post-implant. Similarly, despite 83% of
the cohort having diabetes in addition to CHF, only 33% were
prescribed an SGLT2 inhibitor post-procedure secondary to renal
dysfunction. Likewise, reduced renal function limited diuretic use.
One patient discontinued both spironolactone and milrinone with
improved NYHA classification after implant. Of the 67% of
patients diagnosed with WHO Group II PHTN prior to implant, two
patients died, and one continues IV milrinone post implant. One
patient, in whom milrinone was discontinued, no longer qualifies
for WHO II PHTN diagnosis.
Conclusion: This ongoing observational study’s objective was to
assess medication management after CCM implant in patients on
continuous IV inotropic therapy, as well as CCM efficacy. In our
NYHA Class III Stage D CHF population, CCM efficacy and
benefit appears to be limited in patients with established WHO
group II PHTN and require continued milrinone post implant.

Poster Session III
Renal dysfunction limited CHF guideline-directed medication
therapy utilization in all patients. Benefits in renal function after
CCM implant in this CHF population remains to be seen.
Utilization of CCM in patients comanaged with milrinone needs to
be individualized.

PO-644-03
IMPACT OF PRE-PROCEDURAL PLANNING WITH A NOVEL
CARDIAC CT SOFTWARE PLATFORM ON THE EFFICIENCY
OF A LEFT ATRIAL APPENDAGE CLOSURE PROCEDURE
Jeromane Tenido-Ng MSN, CCRN; Stephanie Durkin BSME;
Advay G. Bhatt MD, FHRS; Elliot Brown MD;
Howard Goldschmidt MD; Himanshu Gupta MD; Dan L. Musat MD
and Suneet Mittal MD, FHRS
Background: Percutaneous left atrial appendage closure
(LAAC) is an accepted option for stroke prevention in high-risk
patients with atrial fibrillation (AF) unable to take long-term oral
anticoagulation. Cardiac CT scans are increasingly being used
for pre-procedural planning of structural heart procedures.
However, the impact of pre-procedural planning on LAAC
procedures is unknown.
Objective: To determine if pre-procedure planning with cardiac
CT prior to LAAC increases the efficiency of the procedure.
Methods: This single-center retrospective analysis assessed
all patients who underwent LAAC using the Watchman FLX
(WFLX) device. Once commercially available, a pre-procedure
CT scan was performed in patients being scheduled for a
WFLX implant and analyzed using the TruPlan (TP) software.
This software allows assessment of the LAA (absence of
thrombus, size and morphology) and determines the optimal
location for transseptal puncture, delivery sheath, device size
and viewing angles on fluoroscopy. We compared several
metrics of procedural efficiency based on use of the TP
software.
Results: Our cohort included 111 patients (78 6 8 years; 64%
male; CHA₂DS₂-VASc 4.5 6 1.4; HASBLED score 3.4 6 1.1;
paroxysmal AF 50%) The main indication for LAAC was prior
bleeding, which was present in 87 (78%) patients. LAAC was
successfully performed in 108 (97%) patients. The TP software
was used in 56 (50%) patients. There was concordance
between suggested device size and actual device size used at
implant in 45 (82%) patients. Pre-planning significantly
reduced procedure time and likelihood of needing . 1 device.
This increased the lab efficiency, as defined by the LAAC case
volume (based on a single imager and anesthesiologist)
performed in a single day.
Conclusion: Our data, for the first time, show the value of using a
dedicated cardiac CT software for pre-procedure planning of
LAAC with the WFLX device. By reducing the number of devices
used, procedure times decreased by 29%, which translated into a
50% improvement in lab efficiency.
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PO-644-04
IMPACT OF HOME MONITORING PLATFORM SCALE AND
GAIN SETTINGS ON PWAVE VISIBILITY FROM
INSERTABLE CARDIAC MONITOR RECORDINGS
Bradley M. Pitman; Christopher X. Wong; Kurt C. RobertsThomson; Glenn D. Young; Kadhim Kadhim; Rachel Tarone;
Esther Jones; Ricardo Mishima; Dominik Linz; Justin A. Mariani;
Prashanthan Sanders and Dennis H. Lau
Background: Visibility of Pwaves on electrograms (EGM)
obtained by insertable cardiac monitor (ICM) is useful for
clinicians when differentiating and defining captured arrhythmia.
Objective: To assess factors impacting Pwave visibility on EGMs
obtained from home monitoring transmissions for two different
ICM vendors.
Methods: Real-time sinus rhythm EGMs from Biotronik
BioMonitor3 (BM3) and Medtronic LINQ were downloaded from
home monitoring transmissions. Strips were obtained from each
home monitoring platform in a 1:2 (BM3:LINQ) ratio with one strip
per patient. Gain settings were not adjusted from the nominal
setting (either 0.1mV or 1mV scale for LINQ, vs. variable 0.2mV
scale for BM3). Strips were viewed by 3 electrophysiologists
independently (investigators KRT, GDY & CXW) and classified as
Pwave ‘visible’, ‘partially visible’ or ‘not visible’.
Results: 120 strips were obtained from 40 BM3 and 80 LINQ
patients, with both groups being well matched for gender and BMI
(53% male, mean BMI 26.7 kg/m2; both p5NS). The 3 assessors
adjudicated that Pwaves were not visible or partially visible for
between 16.3 - 48.8% of LINQ strips, compared to between 5.0 27.5% of BM3 strips (table). There were 17 LINQ traces with 1mV
scale, all having Rwave .0.9mV amplitude, which were
adjudicated to have not visible or partially visible Pwaves for
between 47.1 - 88.2% of traces. Interobserver reliability was good
with an intraclass correlation coefficient of .81 (95%CI .74-.86).
Conclusion: Visibility of Pwave was better for BM3 compared to
LINQ, which was impacted by the automated gain and scale
settings. Manufacturers should allow for variable gain and scale
settings on home monitoring platforms to improve P wave
visibility.

PO-644-05
CONCURRENT LEADLESS PACEMAKER INSERTION
DURING TRANSCATHETER AORTIC VALVE
REPLACEMENT: A CASE SERIES
Lauren Ashley Rousseau PAC, CCDS; Tiffany Andrade MS, PAC;
Nicole Bourque BS, MS, PAC; Megan E. Brady PAC;
Patrice Hoskins PA; Laura Ann Sifrig PAC; Laurel M. Taylor PA,
PAC; Morgan Turner PAC; Thomas M. Tadros MD, MPH and
Sunil Kapur MD
Background: Complete heart block requiring permanent
pacemaker implantation occurs in approximately 10% of patients
(pts) undergoing transcatheter aortic valve replacement (TAVR),
and in approximately 40% of TAVR pts who have preexisting right
bundle branch block (RBBB). It is unknown whether it would be
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safe and efficacious to perform concomitant leadless pacemaker
implantation for TAVR pts with preexisting conduction system
disease and TAVR-related complete heart block.
Objective: To review a series of pts that underwent TAVR and
leadless PPM implantation concurrently to assess pt safety,
efficiency and possible benefit.
Methods: Patients that underwent TAVR and leadless PPM
implantation during the same procedure were reviewed. Patient
characteristics were assessed based on pre-existing conduction
disease, age and BMI. The total procedural time and hospital
LOS were reviewed to evaluate procedural efficiency.
Results: Between Sept 2020 and Dec 2021, 6 pts underwent
TAVR and leadless PPM implantation during the same
procedure. All pts prior to TAVR were identified as high risk for
potential need of PPM support and consented prior to the
procedure. Four of the pts had preexisting RBBB, and 2 pts had
preexisting left anterior fascicular block. All pts had a normal
LVEF at the time of implant. One pt underwent a Micra VR device
and 5/6 pts underwent Micra AV implant for CHB noted during the
procedure. The average age was 83.5 yo (+/- 6.8) with a BMI of
30.6 (+/- 6.3). The average pacing percentage at discharge was
66.8% (+/- 37.2) and the average pacing percentage at 2-week f/
u in 3/6 pts was 98.1% (+/- 1.3). Three pts have not had f/u
testing. The average total procedural time was 157 min (+/-40)
with an average leadless PPM implant time of 53 min (+/-20). The
average hospital LOS was 55 hr. There were no reported 30-day
complications.
Conclusion: Performing TAVR and leadless PPM implantation
during the same procedure may improve efficiency and reduce
hospital LOS in pts requiring permanent pacing following TAVR.
Further analysis of this strategy to assess pt safety, pt satisfaction
and health care utilization is warranted. Collaboration between
interventional cardiologists and cardiac electrophysiologists may
allow for efficient care of TAVR pts with pre-existing conduction
system disease.
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alarming, causing him to repeatedly push the button to avoid
shocks. Review of electrograms from the WD (panel A) revealed
multiple episodes of non-sustained polymorphic VT (ns-PMVT)
and VF. He was taken to the EP laboratory the same day for
epicardial ablation for BrS. A small patch of abnormal voltage and
electrograms (EGMs) noted in the epicardial right ventricular
(RV) outflow tract region (panel B). The abnormal EGMs were
eliminated with ablation. He was started on quinidine and
restarted on metoprolol post procedure. A few days later, he had
recurrent ns-PMVT that was preceded by dramatic ST elevation
and QRS widening consistent with coronary vasospasm (panel
C). Metoprolol was discontinued and verapamil was started. ICD
was implanted prior to discharge. Quinidine was later
discontinued and over months of follow-up he has had no further
PMVT or VF.
Conclusion: We describe a case of recurrent VF caused by
concomitant BrS and coronary artery vasospasm. A combination
of catheter ablation targeting the epicardial substrate of BrS and
coronary vasodilator therapy to prevent recurrent spasm was
effective to prevent recurrent VF.

PO-644-06
NOT EVERYTHING IS AS IT SEEMS-CONCOMITANT
BRUGADA SYNDROME AND CORONARY VASOSPASM
CAUSING VF ARREST
Erica S. Zado PAC, FHRS; Amanda Every PA-C;
Caroline Scherer PA-C; Francis E. Marchlinski MD, FHRS and
Pasquale Santangeli MD, PhD
Background: Sudden cardiac death (SCD) is the leading cause
of death in the United States, and is most commonly associated
with underlying coronary artery or other structural heart disease
(SHD).
Objective: To describe a case of patient without overt SHD with
recurrent ventricular fibrillation (VF) and 2 concomitant
uncommon causes of SCD.
Methods: N/A
Results: A 49 year old healthy man with history of hypertension
experienced syncope while driving. While in the ambulance, he
had ventricular fibrillation requiring defibrillation.
Echocardiogram and cardiac MRI were normal. Cardiac
catheterization revealed non-obstructive coronary artery
disease. With procainamide challenge in the EP laboratory, he
had provoked Brugada syndrome (BrS) Type 1 pattern. An
implantable cardioverter-defibrillator (ICD) was recommended,
but patient preferred to have second opinion and therefore he
was started on metoprolol and discharged with wearable
defibrillator (WD). He presented to our institution w1 week later
after another syncopal episode resulting in facial lacerations. The
WD did alarm and deploy dye/gel just prior to syncope and shock.
He noted that over the preceding week, the WD had been

PO-644-07
IMPLANTABLE LOOP RECORDER UTILIZATION IN
PATIENTS WITH BREAST AUGMENTATION
Tiffany Andrade MS, PAC; Sunil Kapur MD; William H. Sauer MD,
FHRS, CCDS; Amy Leigh Miller MD, PhD; Bruce A. Koplan MD,
MPH, FHRS; Usha B. Tedrow MD, MS, FHRS;
Seth McClennen MD, FHRS; Thomas M. Tadros MD, MPH;
Melanie Maytin MD; Paul C. Zei MD, PhD, FHRS;
David T. Martin MD, FHRS, CCDS;
Lauren Ashley Rousseau PAC, CCDS; Laura Ann Sifrig PAC;
Nicole Bourque BS, MS, PAC; Megan E. Brady PAC;
Laurel M. Taylor PA, PAC; Patrice Hoskins PA and
Morgan Turner PAC
Background: Implantable loop recorders (ILR) are
subcutaneous devices that offer long-term cardiac rhythm
monitoring in patients with unexplained syncope, palpitations, or
cerebrovascular accident. The utilization of ILRs in numerous
patient populations has been growing. Though the implant
procedure is minimally invasive, patients with breast
augmentation and implants provide unique challenges and safety
concerns.
Objective: To identify a favorable and safe implant technique for
implantable loop recorder insertions in patients with breast
implants.
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Methods: We identified all loop recorders implanted from
December 2020 to November 2021. We then filtered the patients
by sex and obtained the site of implant and resulting R-wave.
Results: Of a total of 118 ILR implants, 4/70 were identified as
women with breast implants. 1/4 patients received an ILR in the
parasternal position (A) at the 4th intercoastal space resulting in a
sensed R-wave of 0.4mV. The remaining patients underwent
mapping of surface EGMs to guide ILR placement in the
horizontal ILR position (B) resulting in an average R-wave from
0.28mV. There were no acute complications reported, however R
waves in the 0.2-0.48 mV range were substantially lower than
average R waves in the non breast implant population (0.5mV).
Conclusion: Mapping of surface electrograms during ILR
procedures in patients with breast implants may provide a safe
way to prevent complications and obtain adequate electrograms.
Uniform strategies to optimize ILR implantation in patients with
breast implants remain a work in progress.

Fibrillation patient symposium programs, the cost was significantly
less - $55/patient for in-person vs. $20/patient for virtual. The
majority of respondents (54.5%) indicated that program participation
increased the likelihood of participating in a virtual visit.
Conclusion: Virtual learning for Atrial Fibrillation can be
successfully offered, with a high enrollment rate and participation
at a fraction of the cost of an in-person program. Attendees
preferred virtual over in person education. This program
influences future acceptance of virtual care. Inclusion of at-risk
populations may address potential health inequity and requires
further study.

PO-644-08
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VIRTUAL ATRIAL FIBRILLATION PATIENT EDUCATION LED
BY ALLIED PROFESSIONALS IS PREFERRED BY
PATIENTS AND LEADS TO HIGH PARTICIPATION RATES
AND IMPROVED VIRTUAL CARE ACCEPTANCE
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Julie B. Shea ANP-BC, FHRS, CCDS; William H. Sauer MD,
FHRS, CCDS; Katherine Sauer; Esseim Sharma MD;
David Chang MD; Uyanga Batnyam MD; Sunil Kapur MD;
Thomas M. Tadros MD, MPH; Usha B. Tedrow MD, MS, FHRS;
Paul C. Zei MD, PhD, FHRS; Gregory Piazza MD;
John Fanikos BS, MBA, RPh; Jorge Romero MD, FHRS;
Elliott Antman and Bruce A. Koplan MD, MPH, FHRS
Background: Patient education programs are an integral
component of care and there is an emerging role for virtual
programs led by Allied Professionals to accommodate social
distancing restrictions.
Objective: To assess the utilization, acceptance, and benefits of
virtual learning for atrial fibrillation patients as well as its impact
on virtual care.
Methods: A comprehensive 3-hour virtual symposium on Atrial
Fibrillation (AF) via an online video platform was offered to
patients and their family members. The program was sponsored
by an academic teaching hospital free to patients and was
promoted through social media. A total of 314 participants
registered and 199 (63%) of registrants participated.
Results: A sample of results from a follow-up survey is shown
(Figure 1 and 2). Most respondents were .65 years old (42.4%);
Female (71.2%), Caucasian (79.6%), completed graduate school
(44.8%) and lived 50+ miles away (61%). Minority populations were
under-represented relative to the local population demographics
(Black 5%, Hispanic 1.7%). Compared to our prior in person Atrial

PO-645-01
SUBTHRESHOLD DELAYED AFTERDEPOLARIZATIONS
MEDIATED BY REDUCED TISSUE COUPLING PROVIDE AN
IMPORTANT SUBSTRATE FOR UNIDIRECTIONAL BLOCK
AND ARRHYTHMOGENESIS IN THE INFARCT BORDER
ZONE
Fernando Otaviano Campos PhD; Yohannes C. Shiferaw PhD;
John Whitaker BCH, BM, PhD; Mark D. O’Neill MBChB, FHRS;
Reza Razavi MD; Gernot Plank PhD and Martin J. Bishop PhD
Background: Delayed afterdepolarizations (DADs) caused by
spontaneous calcium release (SCR) events have been
implicated in arrhythmia formation in the border zone (BZ) of
infarcted hearts. DADs may inactivate sodium channels forming a
substrate for unidirectional conduction block. The role played by
infarct anatomy and altered intracellular coupling in facilitating
this phenomenon is not well understood.
Objective: To use computational modelling to investigate the role
of anatomical properties of the infarct BZ in creating a substrate
for DAD-mediated arrhythmias.
Methods: Detailed post-infarct MRI-derived ventricular porcine
data was used to build a computational model. A
phenomenological model was used to simulate SCRs in the BZ.
Arrhythmia susceptibility was quantified by pacing the model
followed by a pause, to see whether DADs would occur, and an
extra S2 beat with different coupling intervals (CIs). Tissue

S224
conductivity in the BZ was decreased to investigate the effect of
uncoupling on DAD-mediated conduction block.
Results: Subthreshold DADs occurring within the infarct BZ
inactivated the fast sodium current which led to block of S2 beats.
This occurred most readily in narrow isthmus regions where
electrotonic load was attenuated by the inexcitable scar. DADs
rendered the entire isthmus area refractory establishing a
substrate for unidirectional block and reentry (Fig). Reduced
tissue coupling further enhanced this mechanism increasing the
vulnerable window for reentry initiation (700ms , S2 CI ,
900ms).
Conclusion: Subthreshold DADs provide a substrate for
arrhythmogenesis in the infarct BZ. Tissue uncoupling enhanced
the arrhythmogenic risk by increasing the time window of
unidirectional block.
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early collagen deposition were observed. Active caspase-3 was
observed in LV myocardium 1,2,4,8,12, and 16 weeks after
irradiation. The strongest active caspase-3 signal was observed
in the lesion 8 weeks post-irradiation. There was no signal for
active caspase-3 in the tissue outside the target zone.
Conclusion: Proton beam ablation creates transmural LV
lesions which are visible in LGE-MRI and histology. Apoptosis of
the ventricular myocardium after proton beam radiation sharply
reached its peak 8 weeks after irradiation and continued with a
gradual decrease until 16 weeks and disappeared after 20
weeks. The apoptosis effect was confirmed in histology.

PO-645-03
CHRONIC VAGAL NERVE STIMULATION REDUCES
VENTRICULAR ARRHYTHMIAS FOLLOWING
MYOCARDIAL INFARCTION

PO-645-02
BIOCHEMICAL EFFECTS OF CATHETER-FREE
VENTRICULAR ABLATION WITH PROTON BEAM
ABLATION THERAPY IN NORMAL SWINE HEART
Tatsuhiko Hirao MD, PhD; Kimitake Imamura MD, PhD;
Atsushi Suzuki MD, PhD; Amanda J. Deisher;
Maryam Rettmann PhD; JANNIS DICKOW MD;
Omar Ziad Yasin MD, MS; Gurukripa N. Kowlgi MBBS, MD and
Douglas L. Packer MD, FHRS
Background: Proton beam therapy has emerged as a promising
tool for catheter-free arrhythmia ablation. We previously reported
that proton beam lesions become visible in late gadolinium MRI
(LGE-MRI) approximately 8 weeks after irradiation. Ablation
lesions are also visible in histology; however, the time course of
the biochemical changes in these lesions is not yet fully
understood.
Objective: The purpose of this study was to evaluate the
biochemical changes in proton beam ablation lesions 1-40 weeks
following proton-beam ablation.
Methods: Thirty domestic pigs were radiated with pencil-beam
scanned proton therapy using irradiation doses of 30/40Gy to LV
targets. At time points from 1 to 40 weeks post-ablation,
histological analysis and western blots using fresh tissue
samples harvested from the lesion and from outside the
treatment zone were performed to assess apoptosis (active
caspase-3).
Results: Lesions were observed in LGE-MRI approximately 8
weeks following ablation. In histology, no lesions were detected
1,2, or 4 weeks after irradiation, but at 8 weeks, myocytolysis and

Joseph Hadaya MD; Christopher Chan BS; Al-Hassan Dajani BS;
Ronald Challita MD; Steven Cha BS; Peter Hanna MD, PhD;
Kalyanam Shivkumar MD, PhD, FHRS and Jeffrey L. Ardell PhD
Background: Myocardial infarction (MI) and its associated
sympathoexcitation promote ventricular electrophysiologic
heterogeneity and ventricular arrhythmias.
Objective: To evaluate whether chronic vagal nerve stimulation
(VNS) reduces the inducibility of ventricular arrhythmias following
MI.
Methods: Yucatan minipigs were divided into chronic MI (n510)
and chronic MI + chronic VNS (n58) groups. Chronic VNS
therapy was applied to the right cervical vagus nerve using
implantable pulse generators and titrated to optimal intensity
based on heart rate dynamics using telemetry (5Hz, 250ms,
2.160.3 mA, 17.5% duty cycle) in the conscious state. MI was
induced by percutaneous microsphere embolization of the left
anterior descending coronary artery and VNS therapy was
initiated 2 days following MI. Electrophysiologic mapping was
performed using a 128-electrode array across the left ventricular
scar, border zone, and normal myocardium. Unipolar
electrograms were analyzed for activation time, which was
defined by the minimum dV/dt in the activation wavefront.
Ventricular arrhythmia inducibility was evaluated using
extrastimulus pacing with up to 3 extrastimuli.
Results: At terminal study, mean activation time across the
anterior left ventricle was greater in porcine with MI (42.861.8ms)
compared to MI + chronic VNS (34.762.1ms, p50.01). Similarly,
dispersion of activation was over 1.5-fold greater in MI vs MI +
chronic VNS groups (Figure 1A-B, p,0.01). Chronic VNS
therapy led to a significant reduction in the inducibility of
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sustained VT or VF, from 90% to 12.5% of animals (p,0.001,
Figure 1C).
Conclusion: Chronic VNS ameliorates post-MI
electrophysiologic remodeling and reduces the risk of VT and VF.
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Conclusion: We have successfully generated EHTs and
performed multiparametric testing of normal and disease cell
lines using a custom rig and stimulation system. We are currently
performing drug screening assays using the aforementioned
quantitative outputs.

PO-645-05
PO-645-04
GENERATION AND MULTIPARAMETRIC TESTING OF
ENGINEERED HEART TISSUE
Zachary Laksman MD, MS; Hattie Luo; Kate Huang BS;
Mishal Ashraf; Jeremy Parker PhD; Soah Lee;
Shubhayan Sanatani BS, MD, FHRS, CCDS; Haojun Huang;
Sean Wu MD, PhD; Jared Churko PhD; liam brunham MD PhD
and Leili Rohani PhD
Background: Human induced pluripotent stem cell derived
cardiomyocytes (hiPSC-CMs) have become an essential tool for
disease modeling and drug screening, although their immature
phenotype may limit their utility.
Objective: Our aim is to generate engineered heart tissues
(EHTs) from hiPSC-CMs to promote maturation and to perform
simultaneous multiparametric analyses that inform
pathophysiology and drug responses.
Methods: hiPSC-CMs were expanded with high purity (Fig 1a).
qPCR was employed to assess the expression of relevant
cardiac markers. We used immunostaining to perform structural
assessments, including sarcomere alignment (Fig 1b). We built a
custom rig capable of measuring force and speed of contraction,
measures of relaxation, voltage and calcium transients, and
conduction velocity (Fig 1c, d). We incorporated a stimulation
system to control frequency. We compared EHTs of a disease
hiPSC line carrying a truncating variant in Titin (WT/TTNtv) and
its isogenic control generated by CRISPR/Cas9-mediated
genome editing (WT/WT), as well as an unrelated healthy hiPSC
line.
Results: Based on the qPCR data, the EHTs were more mature
than 2D hiPSC-CM cultures. Contractile force was dependent on
frequency as demonstrated by pacing protocols. We
demonstrated a decrease of 0.07 mN in force of contraction in the
disease line compared to its isogenic control (Fig 1e). We are
able to interrogate voltage and calcium transients in spontaneous
and paced EHTs (Fig 1f).

CARDIAC ALTERNANS AS A BIOMARKER OF DYNAMIC
ELECTROPHYSIOLOGICAL CHANGES IN
ARRHYTHMOGENIC ISCHEMIC SUBSTRATES
 stor Pallares Lupon MSci;
Kanchan Kulkarni PhD; Ne
Antonis A. Armoundas PhD; Philippe Pasdois PhD;
Olivier Bernus PhD and Richard D. Walton PhD
Background: T-wave alternans (TWA) has been associated with
an increased predisposition to ventricular tachyarrhythmias (VT/
VF). Dynamic electrophysiological changes due to acute
ischemia and chronic myocardial infarction (MI) are a known
substrate for VT/VF.
Objective: Evaluate the potential of cardiac alternans as a
biomarker for dynamic electrophysiological changes in ischemic
substrates enabling arrhythmogenesis in an ovine chronic MI
model.
Methods: ECG signals were collected at baseline, during
occlusion (acute MI) and 4-6 weeks (W) post MI (chronic MI),
in sheep. TWA burden was compared between sham (n55)
and chronic MI (n514) groups at all 3 time points. At 6W, exvivo optical mapping experiments were performed on the
endocardium of the left ventricle (LV). Langendorff perfused
wedge preparations (n58) were paced at increasing rates
(1Hz-5Hz) until loss of capture or VT/VF induction. 2D action
potential duration (APD) and amplitude (APA) maps were
analyzed to assess the spatiotemporal evolution of localized
cardiac alternans in sham and MI hearts.
Results: Chronic MI led to increased heart rate (Fig.1A) and
significant ST segment elevation during occlusion, which
normalized 6W post MI (Fig.1B). Rise in TWA burden was
observed during the occlusion which returned to baseline at
6W (Fig.1C). In chronic MI hearts, at mean frequencies of
2.260.5Hz and 3.360.1Hz, spatially concordant and
discordant APA and APD alternans were observed in multiple
discrete regions. Localized APA and APD alternans preceded
onset of VT/VF (Fig.1D). APA alternans spatially evolved with
an increase in pacing frequency, while APD alternans were
sporadic and independent of pacing rate. Mean area of the LV
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endocardium covered by APA alternans increased
significantly from 14.1566.5% at 1Hz to 32.9767.3% at 5Hz
(Fig.1E).
Conclusion: TWA can serve as a biomarker of dynamic
changes in ischemic substrates and localized APA and APD
alternans underlie arrhythmogenesis in chronic MI ovine
hearts.
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amiodarone treatment had a higher incidence of inducible
ventricular arrhythmias than those under BT or TH.
Conclusion: Electrical heterogeneity during amiodarone
treatment and TH was associated with vulnerability to ventricular
arrhythmias.

PO-645-06
EPICARDIAL ELECTRICAL HETEROGENEITY AFTER
AMIODARONE TREATMENT INCREASES VULNERABILITY
TO VENTRICULAR ARRHYTHMIAS IN A SWINE MODEL
UNDER THERAPEUTIC HYPOTHERMIA
Chin-Yu Lin MD; Ting-Yung Chang MD; Yu-Feng Hu PhD; FaPo Chung MD, PhD; Shih-Lin Chang MD, PhD; Li-Wei Lo MD,
PhD; Yenn-Jiang Lin MD, PhD; Hung-I Yeh MD, PhD; YiJen Chen MD, PhD; Yu-Cheng Hsieh PhD; Yu-Xuan Wu and
Shih-Ann Chen MD
Background: Amiodarone is commonly used during therapeutic
hypothermia (TH) following cardiac arrest due to ventricular
arrhythmias.
Objective: Electrophysiological changes and proarrhythmic risk
after amiodarone treatment have not yet been explored in TH.
Methods: Epicardial high-density bi-ventricular mapping was
performed in pigs under baseline temperature (BT), TH (3234 C), and amiodarone treatment during TH. The total activation
time (TAT), conduction velocity (CV), local electrogram (LE)
duration, and wavefront propagation from pre-specified
segments were analyzed during sinus rhythm (SR) or right
ventricular (RV) pacing (RVP), along with tissue expression of
connexin 43. The vulnerability to ventricular arrhythmias was
assessed.
Results: Compared to BT, TH increased the global TAT,
decreased the CV, and generated heterogeneous electrical
substrate during SR and RVP. During TH, the CV reduction
and LE duration prolongation were greater in the anterior mid
RV than in the other areas, which changed the wavefront
propagation in all animals. Compared to TH alone,
amiodarone treatment during TH further increased the QTc/
Tpeak-Tend, TAT and LE duration and decreased the CV in
both the global heart and regional areas during SR and RVP.
Heterogeneous conduction was partially attenuated after
amiodarone treatment. After TH and amiodarone treatment,
the connexin 43 expression in the anterior mid RV was lower
than that in the other areas, compatible with the
heterogeneous CV reduction. The animals under TH and

PO-645-07
SLEEP-RELATED CHANGES IN CARDIOVASCULAR
AUTONOMIC REGULATION IN APOE KNOCKOUT RATS:
NEURAL MECHANISM FACILITATING ARRHYTHMIA IN
HYPERCHOLESTEREMIA
Wei-Lun Lin PhD; Li-Wei Lo MD, PhD; Chun-Ting Lai; YuHui Chou MS; Shin-Huei Liu MD; Wen-Han Cheng MD;
Tsung Ying Tsai MD; Cheryl C.H. Yang; Terry B.J. Kuo and ShihAnn Chen MD
Background: The plasma levels of total cholesterol and lowdensity lipoprotein (LDL) cholesterol are important risk factors for
coronary heart disease. Several reports suggest that elevated
plasma cholesterol also leads to fetal arrhythmias.
Objective: We aimed to evaluate the LDL cholesterol and its
relationship to cardiac autonomic activity, especially its
relationship to sleep cycle.
Methods: Wireless transmission of polysomnographic recording
was performed in wild type (n55) and ApoE knockout
(hypercholesteremia with elevated LDL-C, n54) rats during 24
hours. Spectral analyses of the electroencephalogram (EEG)
and electromyogram (EMG) were evaluated to define active
waking (AW), quiet and paradoxical sleeps (QS, PS). Cardiac
autonomic activities were measured by analyzing the power
spectrum of heart rate variability (HRV).
Results: In the HRV analysis, we found that the LF/HF ratio and
LF significantly increased in ApoE knockout rats during QS stage
compared to that in normal rats (Fig A and C). The decreased QS
times were noted in ApoE knockout rats compared to the normal
rats (Fig E). The frequency of sleep interruption was higher in
ApoE knockout rats than the normal rats (Fig F).
Conclusion: We found that sympathetic hyperactivity developed
in ApoE knockout rats, especially at QS stages. Those findings
suggest that autonomic dysfunction is a possible mechanism for
impairment of sleep quality and increased sudden cardiac death
risk during QS stage in hypercholesteremia.
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medium-term investigations of mechanical load effects on atrial
functional and structural remodelling. Application of mechanical
load over 3 days leads to fibrosis induction. It will be interesting to
explore to what extend stretch-induced collagen production
contributes to protecting cardiomyocytes (and nonmyocytes)
from excess diastolic strain. We envision that the biomimetic
system will facilitate target identification and drug testing to
reduce, slow, or reverse fibrosis.

POSTER PO-646:
Posters: Basic Science at Pod 3
Saturday, April 30, 2022
10:00 AM - 12:00 PM

PO-646-01
HIGHLY REACTIVE ISOLEVUGLANDINS MEDIATE
CYTOKINE-INDUCED ELECTRICAL REMODELING TO
PROMOTE ATRIAL FIBRILLATION
Matthew Murphy PharmD; Zhenjiang Yang MD, PhD;
Tuerdi Subati MD, PhD; Kaylen Woodall; Justin Van
Beusecum PhD; Charles Smart; Ashley Pitzer PhD;
Annet Kirabo DVM, MSc, PhD; Meena Madhur MD, PhD;
Joey Barnett PhD; Dan M. Roden MD, FHRS and
Katherine T. Murray MD, FHRS

PO-645-08
INDUCING ATRIAL FIBROSIS USING MECHANICAL
STIMULATION IN VITRO
Teresa Schiatti MSc
Background: Structure and mechanics of atrial tissue are
altered in the context of persistent atrial fibrillation (AF). The
combination of dilated atria, thinner walls and fibrosis contributes
to tissue mechanical overload. We hypothesize that application of
mechanical overload on atrial slices derived from tissue biopsies
can lead to structural remodelling resembling changes seen in
AF.
Objective: The goal of this study is to develop a model to
better understand fibrosis development in vitro, and to find
potential targets to control progressive remodelling.
Methods: Atrial slices, 400 mm thick and 3-5 mm long and wide,
were kept in biomimetic chambers for up to 5 days. Optimal
pacing frequency was investigated and chronic preload was
applied throughout the culture period. Tissue quality was
assessed via monitoring of (i) systolic and diastolic forces; (ii)
responses to mechanical stimuli (Frank-Starling mechanism,
slow force response); (iii) responses to changes in stimulation
(force-frequency relationship, post-rest potentiation). Collagen
and cell membranes were stained to analyse tissue remodelling.
Results: Our results show that slice contractility was well
maintained over the observation period, as were key mechanosensitive responses. Expected effects to well-known modulators
of cardiomyocyte contractility such as isoproterenol were also
observed. In the intervention group, tissue was mechanically
challenged by the application of a constant preload of 2 mN over
3 days, to mimic the overload in patients. This mechanical
stimulation resulted in collagen remodelling, which was analysed
in comparison to control tissue data, using a tailor-made
automated image analysis method.
Conclusion: Atrial tissue can be maintained in culture for up to 5
days with preserved functionality, making this model suitable for

Background: Proinflammatory cytokines have been shown to
induce oxidative stress and electrical remodeling. Mice lacking
the lymphocyte adaptor protein (Lnk-/-), a negative regulator of
cytokine signaling, display systemic and atrial inflammation,
oxidative stress, and atrial fibrillation (AF) susceptibility in the
absence of structural abnormalities. Previously, we found highly
reactive products of lipid peroxidation, isolevuglandins (IsoLGs),
to be key mediators of AF susceptibility in Lnk-/- mice.
Objective: To test the hypothesis that IsoLGs mediate cytokineinduced atrial electrical remodeling to promote the AF substrate.
Methods: At weaning, Lnk-/- or wild-type littermate (WT) mice
received either vehicle or an IsoLG scavenger (2hydroxybenzylamine; 2-HOBA). At 14 wks, ECG was obtained,
and atria processed for electrophysiologic/cytokine studies. The
effect of cytokines on IsoLG-modified proteins and electrical
remodeling was studied in mouse atrial (HL-1) cells.
Results: Lnk-/- mice demonstrated significant increases in P
wave (+22%), QRS (+17%), and QT (+9%) duration compared to
WT controls, and 2-HOBA prevented P wave prolongation
compared to WT (+7%). Action potential duration (at 90%
repolarization; APD90) was prolonged in Lnk-/- atrial myocytes
(90.263.8 vs 63.162.4ms in WT, [mean6SEM; n536, 24;
P,0.01]), an effect prevented by 2-HOBA (62.163.6ms; n518;
P,0.01). Lnk-/- atrial myocytes also displayed reduced maximum
phase 0 upstroke velocity compared to WT (26.160.6 vs
32.560.6mV/ms; n536, 24; P,0.01]) that was partially restored
by 2-HOBA (29.360.3mV/ms; n518; P,0.01 vs Lnk-/-). Lnk-/atrial myocytes displayed increased late INa (+61%) and ICa,L
(+51%) and a reduction in ITo (-20%), as well as reduced peak INa
(-26%), to account for AP changes, and 2-HOBA prevented this
electrical remodeling. Lnk-/- mice displayed significant increases
in plasma TNFa and IL-1b in atrial tissue. In HL-1 cells, 24h
incubation with TNFa or IL-1b increased IsoLG-adducted
proteins by immunofluorescence and both cytokines prolonged
APD90 with acute and 24h exposure.
Conclusion: These data indicate that TNFa and IL-1b promote
IsoLG formation and atrial myocyte electrical remodeling to
promote an AF-prone substrate.
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PO-646-02
EFFECTS OF TISSUE PROXIMITY ON CARDIAC LESION
FORMATION USING PULSED FIELD ABLATION
Atul Verma MD, FHRS; Brian T. Howard BS, MS, PhD;
Wendy S. Tzou MD, FHRS; Lars M. Mattison PhD; Bor Kos;
Damijan Miklavcic PhD; Birce Onal; Mark T. Stewart BSME and
Daniel Sigg MD, PhD
Background: Pulsed Field Ablation (PFA) is a novel energy
modality for treatment of cardiac arrhythmias. The impact of
device-tissue contact on lesion formation by PFA has not been
conclusively assessed.
Objective: To evaluate the effects of tissue proximity on cardiac
lesion formation with a biphasic, bipolar PFA system.
Methods: PFA was delivered on the ventricular epicardial surface in
a porcine heart model via a 4-electrode catheter (n 5 8). An offset
tool was used that placed the deliveries 0 mm, 2 mm, and 4 mm
away from the tissue and surrounded with heparinized blood.
Lesions were assessed using tetrazolium chloride (TTC) staining.
Numerical models for both the experimental setup and the
continuous blood-field model (setup without offset tool) were
created.
Results: Lesion dimensions decreased as the offset between
epicardial surface and electrodes increased. Lesion depth
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averaged 4.3 6 0.4 mm, 2.7 6 0.4 mm and 1.3 6 0.4 mm for the 0, 2,
and 4-mm offset distances, respectively. Lesion width averaged 9.4
6 1.1 mm, 7.5 6 0.8 mm and 5.8 6 1.4 mm for the 0, 2, and 4-mm
offset distances respectively. Numerical modeling demonstrated
lesion creation with and without offset tool.
Conclusion: Using a bipolar, biphasic PFA system resulted in
cardiac lesions even in the absence of direct tissue contact of the
ablation electrodes. Further, the relationship between lesion
depth and offset distance was linear, and the deepest lesions
were created with direct electrode contact. Therefore, close
electrode tissue proximity increases the likelihood of achieving
transmural lesions via maximizing the electric field penetration
into the target tissue.

PO-646-03
REDUCED EPHAPTIC COUPLING EXACERBATES
CONDUCTION SLOWING IN THE SCN5A HETEROZYGOUS
MOUSE
Steven Poelzing PhD; Grace Blair and Gregory S. Hoeker BA,
BSBME, MSBME, PhD
Background: Conduction dependence on ephaptic coupling
(EpC) is mediated by voltage gated sodium channels (Nav1.5)
localized to the gap junction adjacent extracellular nanodomain:
the perinexus. Pharmacologic Nav1.5 inhibition exacerbates
conduction slowing due to reduced EpC. Yet, a 50% reduction of
the SCN5a gene encoding Nav1.5 either modestly slows or does
not change conduction velocity (CV) in genetically modified mice.
Thus, the mechanism by which predicted dramatic conduction
slowing during Nav1.5 LOF is attenuated in hearts is unknown.
Objective: Determine whether EpC attenuates CV slowing in
Nav1.5 LOF in SCN5A heterozygous mouse (HZ) hearts relative
to wild type (WT) littermates.
Methods: Peak sodium current was measured by whole-cell
patch clamping of WT and HZ ventricular myocytes. Perinexal
width was measured by transmission electron microscopy. CV
was measured by optically mapping of ex vivo hearts. Whole-cell
sodium current and EpC were reduced by changing extracellular
sodium from 150mM (normonatremia) to 120mM
(hyponatremia). Perinexal width was increased with the
extracellular osmotic expander mannitol (26.1g/L).
Results: Peak whole-cell sodium current was reduced by 50% in
HZ relative to WT hearts. Perinexal width was not significantly
different between groups. Mean CV was approximately 14%
slower in HZ relative to WT. EpC reduced by hyponatremia
slowed CV more in HZ (31% reduced) than WT (13%), and
conduction block occurred in 4/5 HZ but 0/6 of the WT hearts.
During normonatremia, mannitol slowed CV to a greater extent in
HZ (17% reduced) hearts than WT (no change) hearts. During
hyponatremia, surprisingly, CV was significantly faster in HZ
(13% increased) and slower in WT (6% decreased) hearts.
Mannitol also restored hyponatremic induced conduction block in
all 4 HZ hearts. Computational models of EpC reproduce these
emergent behaviors and predict that enhanced EpC conceals
Nav1.5 LOF.
Conclusion: Reducing EpC can enhance conduction
disturbances secondary to Nav1.5 LOF in emergent ways. By
correlary, Nav1.5 LOF conduction phenotypes can be concealed
by enhanced ephaptic coupling. These findings may have
implications for both unmasking and concealing manifest forms
of Nav1.5 LOF with clinically relevant interventions like
intravenous saline or mannitol.
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PO-646-04
FUNCTIONAL CHARACTERIZATION AND IDENTIFICATION
OF A THERAPEUTIC FOR A NOVEL SCN5A-F1760C
VARIANT CAUSING TYPE 3 LONG QT SYNDROME
REFRACTORY TO ALL GUIDELINE DIRECTED THERAPIES
Marissa Joy Stutzman BS; Maengjo Kim PhD; Dan Ye MD;
David Tester BS; Kevin M. Shannon MD and
Michael John Ackerman MD, PhD
Background: Long QT syndrome (LQTS) stems from
prolongation of the cardiomyocyte’s action potential duration
(APD). Pathogenic variants in the SCN5A-encoded Nav1.5
sodium channel cause type 3 LQTS (LQT3). Here, we present a
now deceased infant with severe LQT3 (QTc of 680-1200 ms)
who was refractory to left cardiac sympathetic denervation and
pharmacological treatments with either lidocaine (Lido) or
mexiletine (Mex). The decedent had a novel variant, F1760C,
involving a critical residue of the Nav1.5’s local anesthetic (i.e.,
Lido/Mex) binding domain.
Objective: To functionally characterize and assess treatment
options for an infant with a SCN5A-F1760C variant using TSA201 and patient-specific induced pluripotent stem cell-derived
cardiomyocytes (iPSC-CMs).
Methods: TSA-201 cells were transfected with SCN5A-F1760C
cDNA. Whole-cell patch clamp was used to assess SCN5A
wildtype (WT) and F1760C-associated sodium currents with/
without 10mM Lido, flecainide (Flec), and the antiepileptic drug,
phenytoin (Phen). Patient-specific SCN5A-F1760C iPSC-CMs
and CRISPR-Cas9 gene/variant corrected isogenic control (IC)
iPSC-CMs were generated. FluoVolt voltage dye was used to
measure APD with/without 5mM Phen.
Results: V1/2 of inactivation was right-shifted significantly in
F1760C cells (-72.260.7 mV) compared to WT cells
(-86.360.9 mV; p,0.0001) resulting in a marked increase in
window current. F1760C increased sodium late current 2-fold
from 0.1860.04% of peak in WT to 0.4960.07% of peak in
F1760C (p50.0005). Treatment with Lido, Flec, and Phen
rescued the V1/2 of inactivation -3.86, -3.08, and -3.86 mV,
respectively. However, Lido, Flec, and Phen treatment
resulted in a gain-of-function shift in V1/2 of activation -8.34,
-12.02, and -5.90 mV, respectively. Baseline APD to 90%
repolarization (APD90) was increased significantly in F1760C
iPSC-CMs compared to IC iPSC-CMs (IC:423615 ms;
F1760C: 60164 ms, p,0.0001). 4-hour treatment with Phen
significantly decreased APD90 of F1760C iPSC-CMs (5mM:
45366 ms; p,0.0001).
Conclusion: Phenytoin rescued electrophysiological phenotype
and APD of a novel SCN5A-F1760C variant. The antiepileptic
drug, phenytoin, may be an effective alternative therapeutic for
the treatment of LQT3, especially for variants that disrupt the
lidocaine binding site.

PO-646-05
FEEDING BEHAVIOR MODIFIES AUTONOMIC SIGNALING
TO IMPACT THE LONG QT SYNDROME-RELATED
PHENOTYPES IN MICE
Sidney Johnson MS; Makoto Ono MD, PhD; Don Burgess PhD;
Claude Samy Elayi MD, PhD, FHRS; Karyn Esser PhD;
Brian P. Delisle PhD and Elizabeth Schroder PhD
Background: Daily (24-hour) rhythms in cardiac
electrophysiology are postulated to increase the risk of sudden
cardiac death at certain times of day. Similar to humans, mice
show 24-hour rhythms in their RR-, QT-, and PR-intervals. The
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daily rhythms in mouse cardiac electrophysiology are strongly
influenced by feeding behavior.
Objective: To determine the main driver for how time restricted
feeding (TRF) behavior impacts the 24-hour rhythms in cardiac
electrophysiology in wild-type (WT) mice and a transgenic mouse
model of long QT-syndrome (Scn5a+/DKPQ).
Methods: Telemetry was used to continuously record
electrocardiograms (ECGs) in free moving conscious male mice
housed in 12-hour light:dark cycles. Mice had ad libitum, or 24hour, access to food (ALF conditions) and then underwent TRF
during a 7-hour window within the light cycle for 2 weeks.
Results: Mice are more active and eat w80% of their calories
during the dark cycle. The 24-hour rhythms in the RR-, QTand PQ-intervals show that they are fastest during the dark
and slowest during the light cycle. Heart rate variability
analysis in the frequency domain showed that high frequency
(HF) power increased during the light cycle and was strongly
correlated with RR-, QT- and PQ-intervals. One day after
starting TRF, the peak in the HF power shifted from the light to
the dark cycle and there was a corresponding change in the
24-hour rhythms of the RR-, QT- and PR-intervals.
Specifically, there was a w16-hour phase shift in the rhythms
of the RR-, QT-, and PR- intervals; the amplitude in the
rhythms of the RR-, QT-, and PR-intervals increased; and the
24-hour mean in the rhythms of the RR-, QT-, and PRintervals increased. Similar results were seen in Scn5a+/DKPQ
mice. However, compared to ALF, TRF exaggerated QTinterval prolongation in the Scn5a+/DKPQ mice when the 24hour rhythm in heart rate was fastest.
Conclusion: Day-night rhythms in cardiac electrophysiology are
primarily driven by autonomic modulation. Restricted feeding can
alter autonomic modulation to disrupt the normal 24-hour
rhythms in cardiac electrophysiology and exacerbates QTinterval prolongation in Scn5a+/DKPQ mice. If conserved, feeding
behavior could represent an under recognized
electrophysiological modifier for arrhythmias.

PO-646-06
PERIODIC REPOLARIZATION DYNAMICS (PRD) AS A
POTENTIAL BIOMARKER TO PREDICT SUDDEN CARDIAC
DEATH DURING ACUTE MYOCARDIAL INFARCTION IN A
PRECLINICAL PIG MODEL
Dominik Schu€ ttler MD; Julia Bauer; Philipp Tomsits MD;
Julia Vlcek; Valerie Pauly; Nora Hesse; Stefan Kaab MD, PhD;
Konstantinos D. Rizas MD and Sebastian Clauss MD
Background: Ischemic heart failure (IHF) predisposes to
arrhythmogenesis and sudden cardiac death (SCD). The ECGderived biomarker periodic repolarization dynamics (PRD) is
linked to sympathetic activity-driven modulations of
repolarization and is a risk predictor of SCD in heart failure
patients.
Objective: To validate PRD as biomarker for proarrhythmic
autonomic innervation in pigs.
Methods: Acute myocardial infarction (AMI) was induced in 20
pigs by balloon occlusion of the LAD for 90 min. PRD were
measured using high-resolution ECG in Frank-lead
configuration. 30 days after AMI left ventricular (LV) tissue
samples were collected for histologic assessment and
expression analysis.
Results: 30 days after AMI, PRD levels were significantly
increased compared to baseline (2.13 deg2 vs. 3.65 deg2; Fig
1A) indicating an enhanced sympathetic activity mediated
repolarization instability due to autonomic remodeling.
Immunostaining revealed a higher density of sympathetic
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nerve fibers and enhanced nerve sprouting in remote LV
(Fig 1B+C+D). Gene expression analysis showed no changes
in NGF, semaphorin3A and synaptophysin levels while
GAP43 expression was decreased in remote LV 30 days after
AMI indicating already occurred remodeling (Fig 1E). During
AMI 13 pigs (65%) developed ventricular fibrillation (VF) (Fig
1F). 8 pigs (62%) died due to refractory VF. An increased
baseline PRD elevated risk for VF during balloon occlusion.
Pigs with VF showed an elevated baseline PRD before AMI
(Fig 1G).
Conclusion: PRD plays a role as biomarker for proarrhythmic
autonomic LV remodeling after AMI in pigs. In addition, PRD
might identify pigs at risk to develop VF and SCD during AMI
suggesting PRD as potential predictive biomarker to survive
AMI.
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PO-646-07
KCNH2 VARIANTS IDENTIFIED AS PATHOGENIC,
DAMAGING, AND DYSFUNCTIONAL DO NOT RELIABLY
IDENTIFY LONG QT SYNDROME IN LARGE PATIENT
BIOBANK
Ezekiel Rozmus; Corey Anderson PhD; Craig T. January MD,
PhD and Brian P. Delisle PhD
Background: Long QT syndrome (LQTS) type 2 (LQT2) is
caused by loss of function mutations in the KCNH2 gene that
encodes the Kv11.1 K+ channel. Classification rubrics assist in
delineating candidate LQT2-causing KCNH2 missense variants
based on allele frequency, in silico prediction programs, and
functional data.
Objective: Determine whether candidate LQT2-causing KCNH2
variants identified in a large patient biobank identifies people with
LQTS.
Methods: 15 KCNH2 missense variants were identified from a
large patient biobank (MyCode) that the VarSome and ClinVar
databases classified as “pathogenic”, “likely pathogenic” or
“uncertain significance”. We used allele frequency, in silico
prediction programs, and functional testing in Human Embryonic
Kidney 293 cells to determine if rare KCNH2 variants classified
as pathogenic, damaging, and dysfunctional associated with
phenotypic markers of LQTS in Electronic Health Records
(EHR).
Results: All 15 KCNH2 variants had an allele frequency of
,0.02% in the Genome Aggregate Database. The in silico
prediction programs FTHMM, MetaSVM, and Primate AI were
used to assess variant impact on Kv11.1 channel protein. At least
one of these programs predicted that all 15 variants were
damaging; two out of three of these programs predicted 8 of the
variants were damaging; and all 3 of these programs predicted
that four of the variants were damaging. Functional analysis
showed five variants disrupted Kv11.1 channel gating compared
to wild type Kv11.1 channels. Two out of 15 variants reduced
macroscopic K+ current by disrupting Kv11.1 channel protein
trafficking. Among 109 patients who harbored one of the 9
variants classified as pathogenic, damaging by all three in silico
programs, or disrupted Kv11.1 channel function, none had
clinical EHR data to support the presence of LQTS (e.g., QTc
interval prolongation or LQTS diagnosis).
Conclusion: Although LQT2 is a Mendelian disorder,
classification and functional analyses that delineate KCNH2
variants as pathogenic, damaging, or dysfunctional do not
reliably identify people with LQTS-related phenotypes in large
patient biobanks. These findings suggest the presence of
KCNH2 variants identified as pathogenic, damaging, or
dysfunctional in people without a LQTS phenotype may not be
associated with a LQTS diagnosis.

PO-646-08
HETEROGENEOUS TRANSMURAL FIBROSIS
REMODELING CREATES ARRHYTHMOGENIC
SUBSTRATES IN A CANINE MODEL OF PERSISTENT
ATRIAL FIBRILLATION
Anuradha Kalyanasundaram MS, PhD; Uma Mylavarapu BS;
Ning Li MD, PhD; Brian Hansen PhD; Sahil Khambhampati;
Peter J. Mohler PhD; Orlando Paul Simonetti;
John D. Hummel MD, FHRS and Vadim V. Fedorov PhD
Background: Progressive fibrotic remodeling in human atrial
fibrillation (AF) is known to facilitate localized reentrant activity,
which may maintain persistent AF. Interstitial fibrosis commonly
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used to quantify this fibrosis content may not account for
heterogeneous transmural remodeling across the 3D atrial wall
Objective: To evaluate region and chamber-specific transmural
and interstitial fibrotic arrhythmogenic remodeling and validate
fibrosis quantification by 3D delayed-enhancement Magnetic
Resonance Imaging (DE-MRI)
Methods: Clinically relevant canine models with persistent selfsustained AF (.4 months) (n55) were scanned with in-vivo DEMRI (1.5T, Siemens) at 0.5x0.5x0.5mm resolution. Hearts from
AF and 5 control canines were explanted, w25mm tissue blocks
from right atrial free wall (RAFW), posterior left atrium (PLA) and
base of right and left appendages (RAA, LAA) dissected, fixed in
4% paraformaldehyde, sectioned, stained with Masson’s
Trichrome and imaged as high resolution TIFFs (w0.1mm). Total
multilayer fibrosis from entire 20-25 mm images and interstitial
fibrosis from 4-6 selected images were calculated (ImageJ
software; NIH, Bethesda, MD, USA)
Results: AF progression led to heterogeneous regional bi-atrial
increase of both total transmural and intramural fibrosis,
especially in LAA where reentrant AF drivers were optically
mapped (Figure 1). Interstitial fibrosis showed twice higher
increase than transmural fibrosis in AF LAA vs control (4.661.1
vs 2.360.2; p50.009). Myobundle-insulating fibrosis and
interstitial fibrotic strands (.100mm) representing region-specific
AF-associated arrhythmogenic fibrosis were present only in AF
animals. Fibrosis shown by high-resolution in-vivo DE-MRI
(0.5mm) may represent transmural and not interstitial fibrosis
Conclusion: After 4 months AF, not only regional heterogeneity
but multilayer transmural remodeling and interstitial fibrosis also
increase. Our data show that transmural fibrosis may represent
whole tissue remodeling and can validate fibrosis detected by
DE-MRI. Imaging approaches with higher sensitivity are
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warranted to image ,0.5mm fibrotic strands, which may be
critical to accurately detect and ablate AF drivers.
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PO-647-01
LEFT VENTRICULAR LEAD IMPLANTATION FAILURE: A
REPORT FROM THE NATIONAL CARDIOVASCULAR DATA
REGISTRY
Daniel J. Friedman MD; James Freeman MD;
Jagmeet P. Singh MD, PhD, FHRS; Jeptha P. Curtis MD;
Jonathan P. Piccini MD, MHS, FHRS; Sana M. Al-Khatib MD,
MHS, FHRS, CCDS and Kevin Patrick Jackson MD
Background: Left ventricular (LV) lead implantation is often the
most challenging aspect of cardiac resynchronization therapy
(CRT) procedures; early studies reported technical failures rates
of 5-10% of cases.
Objective: To define rates and factors independently associated
with LV lead implant failure.
Methods: We studied patients with LBBB and ejection fraction
35% who underwent planned de novo transvenous CRT
implantation (2010-2016) and were reported to the NCDR ICD
Registry. Independent predictors of LV lead implant failure were
determined using logistic regression; age, sex, and variables with
a univariate p,0.15 were considered for inclusion.
Results: Of the 111,802 patients who underwent planned CRT
procedure, LV lead implant failure occurred in 3.6% of patients.
Reasons for implant failure (Figure) included vascular access
(7.5%), coronary sinus access (64.3%), tributary vein access
(13.5%), coronary sinus dissection (7.6%), unacceptable
threshold (4.4%), and diaphragmatic stimulation (1.7%).
Independent predictors of LV lead implant failure included
younger age (OR 1.01, CI 0.1.01-1.02), female sex (OR 1.38, CI
1.29-1.47), Black race (vs. white, OR 1.44 CI 1.32-1.57),
Hispanic ethnicity (OR 1.23, CI 1.08-1.40), QRS duration (OR
1.005 per ms, CI 1.004 - 1.007), obstructive sleep apnea (OR
1.14 CI 1.04-1.24), and implant by a physician without
specialized training (vs. electrophysiology trained, OR 1.53, CI
1.34-1.76).
Conclusion: LV lead implant failure is infrequent in the current
era and most commonly due to coronary sinus access failure.
Future research is required to determine if the relationship
between race, ethnicity, and LV lead implant failure is related to
cardiac anatomy or differences in care.
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PO-647-02
MECHANISM, PREDICTORS AND SAFETY OF
INAPPROPRIATE THERAPY IN THE PRAETORIAN TRIAL
Shari Pepplinkhuizen MD; Louise R.A. Olde Nordkamp MD, PhD;
peter paul H.M. delnoy MD, PhD; Lucas V.A. Boersma MD, PhD;
Jurgen Kuschyk MD; Mikhael F. El-Chami MD, FHRS;
Hendrik Bonnemeier MD, PhD; Elijah R. Behr MA, MBBS, MD;
Tom F. Brouwer MD, PhD; Stefan Kaab MD, PhD;
Suneet Mittal MD, FHRS; Anne-Floor B.E. Quast MD, PhD;
Lonneke Schats - Smeding PhD; Willeke van der Stuijt MD;
Anouk de Weger BS, MS; Nick R. Bijsterveld MD, PhD;
Sergio Richter MD; Marc A. Brouwer MD, PhD; Joris R. de
Groot MD, PhD; Kirsten M. Kooiman PA, CCDS;
Pier D. Lambiase BCH, BM, MBChB, PhD, FHRS;
Petr Neuzil MD, PhD; Kevin Vernooy MD, PhD;
Antonio M. Alings MD, PhD; Timothy R. Betts MBChB, MD;
Frank A.L. E. Bracke MD, PhD; Martin C. Burke DO;
Jonas S.S. G. De Jong MD, PhD; David J. Wright MD, BS, ARRT,
RT; Ward P.J. Jansen MD, CCDS; Zachary I. Whinnett BMBS,
PhD; Peter Nordbeck MD; Michael Knaut MD;
Berit Thornvig T. Philbert MD; Jurren M. van Opstal MD, PhD;
Alexandru B. Chicos MD; Cornelis P. Allaart MD, PhD;
Alida E. Borger Van Der Burg MD, PhD; Jude F. Clancy MD,
FHRS; Jose M. Dizon MD; Marc A. Miller MD;
Dmitry Nemirovsky MD; Ralf Surber MD;
Gaurav A. Upadhyay MD, FHRS; Johannes G.P. Tijssen PhD;
Arthur A.M. Wilde MD, PhD and Reinoud E. Knops MD, PhD
Background: The PRAETORIAN trial demonstrated that the
subcutaneous ICD (S-ICD) is non-inferior to the transvenous ICD
(TV-ICD) with regard to inappropriate shocks and complications.
Inappropriate therapy, defined as any shock or anti-tachycardia
pacing (ATP) on a different rhythm than ventricular tachycardia
(VT) or ventricular fibrillation (VF), is an undesirable side effect of
ICD therapy.
Objective: This pre-specified secondary analysis evaluates all
inappropriate therapy in the PRAETORIAN trial with a focus on
underlying mechanism, predictors and safety.
Methods: The PRAETORIAN trial is an international,
multicentre, randomized trial in which 849 patients with an
indication for ICD therapy were randomized to receive an S-ICD
(N5426) or TV-ICD (N5423) and followed-up for a median of
49.1 months. ICD programming was mandated by protocol. A
daily inappropriate therapy episode combined all episodes on
one day.
Results: In the S-ICD group, 42/426 patients received
inappropriate therapy, compared to 42/423 patients in the TV-ICD
group (P50.97). In total, 41 patients in the S-ICD group and 29
patients in the TV-ICD group received at least one inappropriate
shock (P50.14). Patients had a comparable number of
inappropriate shocks in the S-ICD and TV-ICD group (124 vs.
130, p50.88). A history of atrial fibrillation and a higher heartrate
at baseline were predictors for inappropriate therapy in the TVICD group, but no predictors for inappropriate therapy were found
in the S-ICD group. The most common underlying mechanism of
inappropriate therapy, based on daily inappropriate therapy
episodes, was a supraventricular tachycardia (SVT) in the TVICD group (92.5%) and T-wave oversensing in the S-ICD group
(45.3%). In the S-ICD group 2.4% of the inappropriate shocks
converted the rhythm to VT/VF. In the TV-ICD group, 3.8% of the
inappropriate shocks and 0.8% of the inappropriate ATP
converted the rhythm to VT/VF. In total 8/9 inappropriate
therapies that converted the rhythm to VT/VF were given on an
SVT.
Conclusion: The number of patients receiving inappropriate
therapy and the number of inappropriate shocks are similar
between the S-ICD and TV-ICD, but the predictors and etiology of
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inappropriate therapy differ. In this analysis, almost all
inappropriate therapy that converted the rhythm to VT/VF was
given on an SVT.

PO-647-03
PREGNANCY COURSE AND OUTCOMES IN WOMEN
WITHOUT STRUCTURAL HEART DISEASE WITH
COMPLETE ATRIOVENTRICULAR BLOCK
Ayan Abdrakhmanov MD, PhD, FHRS; B. Ainabekova;
A. Smagulova and Zh Suleymen
Background: Arrhythmias are the most common cardiac
complication during pregnancy. Bradyarrhythmias are rare in
pregnancy. Data on pregnancy course and outcomes in cases of
maternal bradyarrhythmias in women without structural heart
disease is limited
Objective: To characterize pregnancy course and outcomes in
women with complete atrioventricular block
Methods: We prospectively enrolled all pregnant women over 18
years old with complete atrioventricular block from January 2015
to December 2020. All patients were without structural heart
disease. Cardiac symptoms and treatment were characterized.
Pregnancy course, obstetric and neonatal outcomes in women
with complete atrioventricular block were ascertained and
compared with those in other types of arrhythmias
Results: Among 102 pregnant identified with arrhythmias, in 8
cases (7,8%) were complete atrioventricular block (mean age of
25,463,6 years, mean gestation age 17,6 62,4 weeks). In 5
cases atrioventricular block diagnosed for the first time during
pregnancy. Three women had unpaced pre-existing congenital
heart block. Clinical course of complete atrioventricular block
during pregnancy was unstable in all cases with symptoms of
dizziness and syncope. Implantation of pacemaker was carried
out in 8 cases with echocardiographic guidance and
electroanatomical mapping (Ensite Precision system) with
minimal fluoroscopy. Incidences of increased uterine contractile
activity during pregnancy were significantly higher in patients with
complete atrioventricular block (37,5% vs 2,1%, p,0,001).
Uterine blood flow characteristics and fetal condition were
significant and relatively similar. There were prevalence of
spontaneus vaginal delivery (86%) at 39,561,6 weeks of
gestation in both groups. All infants were live-born and healthy.
Incidences of placental abruption and preeclampsia were
significantly higher in women with complete atrioventricular block
(12,5% vs 2,13%, p,0,001). There were no maternal and fetal
mortality.
Conclusion: Complete atrioventricular block is associated with
increased uterine contractile activity during pregnancy in 37,5%
cases and in 12,5% was complicated by placental abruption and
preeclampsia.

PO-647-04
OPTIMISING DEFIBRILLATION EFFICACY OF ICD
CONFIGURATIONS USING A COHORT OF HIGHRESOLUTION WHOLE-TORSO HEART MODELS
Shuang Qian PhD; Sofia Monaci MSci;
Caroline Mendonca Costa PhD;
Fernando Otaviano Campos PhD; Hassan Zaidi;
Philip Gemmell DPhil; Ronak Rajani; John Whitaker BCH, BM,
PhD; Christopher A. Rinaldi MBBS, MD, FHRS and
Martin J. Bishop PhD
Background: ICD is an effective direct therapy against VT/VF.
However, it is unclear the magnitude by which defibrillation
efficacy may be altered by unavoidable modifications to
conventional lead/can configurations in some patients.

Poster Session III
Objective: To assess defibrillation efficacy of specific ICD
configurations in a cohort of CT-based torso models.
Methods: A cohort of 15 torso models were generated from
high resolution CT data and contrast CT cardiac scans, including
dilated and hypertrophic cardiomyopathies (Fig A). Transvenous
ICDs were represented by a shocking coil inside the RV (near
apex) and a (ground) can at the upper left chest as default
settings. Configurations were then varied by moving the can to
the right chest, moving the RV coil up the mid-septum or adding
extra grounds (Superior Vena Cava (SVC) coil, coronary sinus
(CS) coil (Fig A)). Defibrillation-strength shocks were applied (Fig
B) and DFT and mean electrical field evaluated across the whole
heart as well as specific LV, RV, RV insertion regions, along with
overall impedance.
Results: Shifting the can from left to right significantly increased
DFT for the whole heart (23 J vs 15 J, P50.03) and LV (25 J vs 17
J, P50.03) (Fig C). Moving the RV coil further up the septum did
not significantly alter DFT (Fig D), but did reduce mean electrical
field for all regions and reduce impedance significantly. Additional
separate coils significantly reduced DFT for all regions (Fig D) by
increasing mean electrical field, whilst adding both coils
significantly reduced DFT the most (whole heart: 15 J vs 6 J,
P50.03) (Fig E).
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Conclusion: Although a right-sided can increases DFT by over
50%, additional leads (grounds) may mitigate this increase by
increasing mean electrical field.

PO-647-05
FEASIBILITY AND SAFETY OF HIS BUNDLE PACING
COMBINED WITH AV NODE ABLATION: DATA FROM A
MULTICENTRIC REGISTRY
Corentin Chaumont MD; Nathanael Auquier MD;
Adrian Mirolo MD; Antoine Milhem MD; Alain Al Arnaout MD;
Arnaud Savoure MD; Benedicte Godin MD; Guillaume Viart MD
and Frederic Anselme MD, PhD
Background: Atrioventricular node ablation (AVNA) and
ventricular pacing can be an effective option in patients with noncontrolled atrial fibrillation. Right ventricular pacing (RVP)
induces ventricular desynchronization and increases the longterm risk of heart failure. His bundle pacing (HBP) is an appealing
alternative, however there is still limited data about the feasibility
of AVNA after HBP.
Objective: To evaluate feasibility and safety of HBP followed by
AVNA.
Methods: We included all patients who underwent AVNA after
HBP for non-controlled atrial arrhythmia in three hospitals
between 2017 and 2021. AVNA procedures were performed with
an 8 mm-tip ablation catheter.
Results: HBP before AVNA was attempted in 77 patients and
successful in 71 (92%), with a backup right ventricular lead
implanted in 7. AVNA was performed during the same procedure
in 10 patients. A complete AV block was obtained in 54 of 71
patients (76%). Modulation of the AV node conduction was
obtained in 12 patients (17%). AVNA failures were observed in 5
patients; in one of these, AVNA was stopped after the first RF
application for acute His Bundle capture (HBC) threshold
increase to 3.5 V. In all AVNA failures, atrial signal could be
recorded on the HBP lead indicating an implant position close to
the atrial aspect of the tricuspid valve. The mean AVNA
procedure duration was 42 6 22 min, and mean fluoroscopy
duration was 5.0 6 6.6 min (1.7 6 2.5 Gy.cm2). A mean number
of 6 6 8 RF applications (280 6 377sec) were delivered. Acute
HBC threshold elevation . 1V @ 0.5 ms occurred in 10 patients
(14%) with return to baseline value at day 1 in the majority of them
(80%). There was no lead dislodgment during the AVNA
procedures. The baseline native QRS duration was 102 6 22 ms
and the paced QRS duration was 108 6 16 ms. Mean HBC
threshold at implant was 1.25 6 0.8V@0.5ms and did not
increase at 3 months follow-up (1.20 6 0.8 @ 0.5ms). AV node
re-conduction was observed in 8 patients (11%). No ventricular
lead revision was required during a mean follow-up period of 2.2
years.
Conclusion: AVNA combined with HBP for non-controlled atrial
arrhythmia is feasible and does not compromise HBC but seems
technically difficult with significant AV nodal re-conduction rate.
Implanting the lead on the ventricular side avoiding atrial signal
recording would facilitate AVNA.

S234

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

PO-647-06

PO-647-07

CLINICAL PREDICTORS OF PACING DEVICE
IMPLANTATION IN PATIENTS WHO RECEIVED AN
IMPLANTABLE CARDIAC MONITOR FOR UNEXPLAINED
SYNCOPE: ANALYSIS USING THE JROAD-DPC
DATABASE

ULTRASOUND-GUIDED INTERMUSCULAR IMPLANTATION
TECHNIQUE FOR A SUBCUTANEOUS IMPLANTABLE
CARDIOVERTER-DEFIBRILLATOR

Reina Tonegawa-Kuji MD; Yuko Inoue MD, PhD;
Koshiro Kanaoka MD, PhD; Michikazu Nakai PhD;
Yoshitaka Iwanaga MD, PhD and Kengo F. Kusano MD, PhD,
FHRS
Background: Although implantable cardiac monitors (ICM) are
often used to investigate the cause of unexplained syncope, the
probability and predictors of needing a pacing device thereafter
remain unclear.
Objective: To identify predictors for pacing device implantation
in a population of patients who received an ICM for
unexplained syncope with suspected arrhythmic
etiology.
Methods: We retrospectively analyzed ICM insertion for
unexplained syncope using data from a nationwide database,
obtained between April 2012 and March 2020. A total of 2,916
patients (age, 72 [60-78] years) implanted with ICMs to
investigate the cause of syncope were analyzed; the primary
outcome was pacing device implantation.
Results: During the median follow-up period of 128 (67-209)
days, 473 patients (16.2%) underwent device implantation
(pacemakers; 95.1% and cardiac defibrillators; 4.9%). An age
.75 years (Hazard Ratio[HR] 1.62, 95% confidence interval
[CI] 1.33-1.98), history of atrial fibrillation (HR 1.66, 95%CI
1.34-2.05), conduction disturbance (HR 2.25, 95%CI 1.443.51), and diabetes (HR 1.42, 95%CI 1.09-1.84) were
independent predictors of pacing device implantation in
multivariable mixed-effects parametric survival analysis. The
proportion of patients who underwent pacing device
implantation for sinus node dysfunction was greater among
older patients (P50.02) and those with AF (P,0.001), and
smaller among those with conduction disturbance (P,0.001)
(Figure).
Conclusion: These four predictors of pacing device
implantation are easy to be assessed during the initial
evaluation of patients with syncope, and may be useful for the
identification of patients with a higher risk for requiring
permanent pacing device implantation.

Yusuke Sonoda MD; Koji Fukuzawa MD, PhD;
Kunihiko Kiuchi MD, PhD, FHRS; Mitsuru Takami MD, PhD;
Yu Izawa; Jun Sakai; Toshihiro Nakamura; Atsusuke Yatomi;
Hiroyuki Takahara; Kyoko Yamamoto; Kazutaka Nakasone;
Yuya Suzuki; Kenichi Tani; Hidehiro Iwai; Yusuke Nakanishi;
Yuichi Nagamatsu MD, PhD; Tomoyuki Nakanishi;
Katsunori Okajima MD and Ken-ichi Hirata
Background: Intermuscular implantation has been
recommended for subcutaneous implantable cardioverterdefibrillator (SICD). In general, however, the skin incision line is
determined empirically without considering the individual
position of the latissimus dorsi muscles (LDM) and serratus
anterior muscles (SAM).
Objective: We aim to evaluate the usefulness of ultrasound to
identify the boundary of the two muscles. And the effectiveness of
ultrasound-guided incision line setting for the intermuscular
pocket creation, and its impact on the defibrillation threshold and
complications were also evaluated.
Methods: The position of the LDM and SAM were delineated by
ultrasound at the time of SICD implantation. A high-frequency
linear ultrasound probe was placed on the midaxillary line along the
axial plane to delineate two muscles, and the anterior border of the
LDM was marked. Then, a probe was placed in the coronal plane
posterior to the midaxillary line to delineate two muscles and was
moved from posterior to anterior. When the LDM disappeared on
the marked line, we determined that the marked line was the
boundary of two muscles. The generator implantation position and
incision line were set based on this delineation.
Results: Ultrasound-guided intermuscular implantation was
performed in four patients. The two muscles and their boundary
could be found as delineated by ultrasound in all the cases. And
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Further, 36% of detected AF episodes were in proximity with a
previously detected episode. On a patient average, these
episodes accounted for 18% of their AF episodes. Consolidating
these episodes reduced 26% of the AF EGM review burden.
Conclusion: Identifying and consolidating these non-actionable
episodes may substantially improve the clinical workflow and
expedite clinical decision making.

POSTER PO-648:
Posters: CIED at Pod 5
an intermuscular pocket can be created manually by blunt
dissection while the muscle fascia was preserved in all the cases
without any complications. The induced VF could be defibrillated
with 40 J shock from SICD.
Conclusion: Ultrasound-guided intermuscular pocket creation
can be a standard technique of SICD implantation.

PO-647-08
IMPROVING CLINIC WORKFLOW AND DIAGNOSIS FOR
THE LUX-DX INSERTABLE CARDIAC MONITOR
Abhijit Rajan PhD; Dave Perschbacher; Deepa Mahajan PhD;
Matthew A. Klimek AD; Maria A. Macuare Gorden MD;
Derek Bohn and Keith Herrmann
Background: Insertable Cardiac Monitors (ICMs) are commonly
used for long term monitoring and diagnosis of various cardiac
arrhythmias. However, ICMs can also generate episodes that are
non-actionable from a clinical standpoint, hence, there is scope
for improvement in clinic workflow and diagnosis by identifying
these episodes.
Objective: Evaluate the improvement in clinic workflow by
reducing ICM episodes that are typically non-actionable.
Methods: A total of 1423 patients inserted with a LUX-Dx ICM
and with a detected bradycardia, pause, or atrial fibrillation (AF)
episode were analyzed. Non-actionable episodes were defined
as nocturnal (11 p.m. - 7 a.m.) bradycardia (. 30 bpm) and pause
(, 5.0 sec) episodes and consecutive AF episodes (any time of
day) separated by  2 mins and are considered a continuation of
the same AF event. Consolidating these AF events reduces
clinician workload but maintains accurate daily AF burden.
Results: 65% and 59% of brady and pause episodes
respectively, were nocturnal. On a patient average, these
accounted for 55% and 24% of their brady and pause episodes.
Elimination of these clinically non-actionable episodes reduced
75% and 57% of the brady and pause EGM review burden.

Saturday, April 30, 2022
10:00 AM - 12:00 PM

PO-648-01
DIAGNOSTIC PERFORMANCE OF THE CONFIRM RX WITH
SHARPSENSE TECHNOLOGY FOR AF EPISODES OF
DIFFERENT DURATION: UK EXPERIENCE
Andre Rodrigues Pontes Briosa e Gala MD, CCDS;
Michael TB Pope BM, CCDS; Milena Leo MD;
Julian O.M. Ormerod BCH, BM, MA, PhD, CCDS;
Honey Thomas MBBS, MD; Mark M. Gallagher;
Ross J. Hunter PhD; Duncan C. Field BM, BS, CCDS, CEPS-A;
David Wilson; Roy S. Gardner MBChB, MD; John Paisey MD and
Timothy R. Betts MBChB, MD
Background: Implantable cardiac monitors (ICMs) are
commonly used for AF detection. The SJM Confirm has a positive
predictive value (PPV) for AF of 64.0%. The novel Confirm RxÔ
(Abbott, Chicago, IL, USA) with SharpSenseÔ technology
incorporates a new P-wave discriminator aimed at improving AF
detection. There are, however, limited ‘real-world data’ on its
diagnostic performance.
Objective: We sought to investigate the PPV of the Confirm RxÔ
ICM for detection of AF episodes of different duration.
Methods: This multicentre retrospective study included
consecutive patients across nine UK hospitals with a Confirm
RxÔ ICM with SharpSenseÔ technology (v1.2) and at least one
episode of AF. 6 minutes from August 2018 to August 2021.
One cardiologist manually adjudicated all electrograms (EGMs)
‘True-AF’ or ‘Not AF’. Diagnostic performance was determined by
calculating the raw and patient-averaged PPV for AF episode of
different durations. To account for intra and inter-reviewer
variability a random sample of EGMs (10%) was reviewed. Any
disagreement was resolved by a third reviewer and level of
agreement assessed by the Cohen’s kappa. to investigate the
PPV of the Confirm RxÔ ICM for detection of AF episodes of
different duration.
Results: Overall, 16230 individual EGMs were included from 232
patients during a total follow-up 325.4 patient-years. The median
episode duration was 10 minutes. R-wave amplitude remained
stable during follow-up (0.5260.27 mV at implant to 0.546 0.29
mV at end of follow-up, p50.10). The raw and patient-averaged
PPV was 74.5% and 66.7%, respectively (Fig 1). Diagnostic
performance (raw) increased with progressively longer AF
episodes: 87.7% for 1 hours, 97.3% for 6 hours and 100% for 24
hours. PPV was greater in those with known AF (95.5%) but
decreased significantly in patients with a Confirm RxÔ implanted
for palpitations (55%) and suspected AF (44.0%) (Table 1). Intraand interobserver variability was excellent (0.85 and 0.86,
respectively).
Conclusion: The Confirm RxÔ ICM diagnostic performance was
modest for all AF episodes lasting longer than 6 minutes (74.5%)
but improved considerably for longer AF episodes: 87.7% for
AF.1 hour and 100% for AF.24h. These results compare
favourably with other ICMs.
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Conclusion: A quarter of episodes classified as AF episodes
were FP but the FP rate significantly reduced in longer AF
episodes particularly for episodes lasting longer than 1 hour.

PO-648-02

PO-648-03

INCIDENCE OF FALSE-POSITIVE AF DETECTION WITH
THE NEW CONFIRM RXÔ WITH SHARP-SENSE
TECHNOLOGY IN ‘REAL-WORLD’ PATIENTS

MEASURE THRICE, CUT ONCE: MAPPING FOR ILR
IMPLANT

Andre Rodrigues Pontes Briosa e Gala MD, CCDS; Michael TB
Pope BM, CCDS; Milena Leo; Julian O.M. Ormerod BCH, BM,
MA, PhD, CCDS; Honey Thomas MBBS, MD;
Mark M. Gallagher MD; Roy S. Gardner MBChB, MD;
Duncan C. Field BM, BS, CCDS, CEPS-A; David Wilson;
Ross J. Hunter PhD; John Paisey MD and
Timothy R. Betts MBChB, MD
Background: Implantable cardiac monitors (ICMs) have
excellent sensitivity for atrial fibrillation (AF) detection, ranging
between 94-99%, but have a high number of false-positive (FP)
detections. The Confirm RxÔ (Abbott, Chicago, IL, USA) with
SharpSenseÔ (C-Rx) technology added a P-wave discriminator
to its algorithm with the aim of reducing FP episodes.
Objective: This study sought to investigate the incidence and
sources of FP detection in a UK cohort of ‘real-world’ patients.
Methods: This multicentre retrospective study included patients
from 9 UK Hospitals in whom a C-Rx was implanted and had at
least one episode of AF. 6 minutes One reviewer adjudicated all
electrograms (EGMs). FP episodes were categorised as undersensing, oversensing, noise, premature atrial/ventricular
complexes or due to any combination. Intra and inter-reviewer
variability was assessed by reviewing a 10% random sample of
EGMs and Cohen’s Kappa calculated. Any disagreements were
resolved by a third reviewer.
Results: From August 2018 to August 2021, 232 consecutive
patients met inclusion criteria and a total of 16230 individual AF
episodes were analysed. The median duration of follow-up was
18 (10-22) months. R-wave amplitude remained stable during
follow-up (mean change 0.2 mV, p50.10). Intra- and
interobserver variability was excellent (0.85 and 0.86,
respectively). Overall, 4219 (25.4%) were FP mainly due to atrial
and/or ventricular ectopy (Table 1). The number of FP detections
decreased with longer AF episodes: 301 (12.3%) of 2441 AF . 1
hour, 17 of (2.7%) of 622 AF . 6 hours and no FP out of 160 AF .
24h. Patients with palpitations and suspected AF had the
greatest percentage of FP episodes (45.0% and 56.1%,
respectively). The C-Rx performance was significantly worse
during tachycardic episodes with 52.2% FP detections versus
only 17.4% (p,0.001) FP episodes (Fig 1). The main source of
FP during tachycardia was T-wave oversensing (54.2%) whilst in
non-tachycardic episodes it was predominantly atrial and
ventricular ectopy (71.2%).

Aimee Lee ACNP, CCDS and Chad Brodt MD
Background: The implantable loop recorder (ILR) is a
subcutaneous device used for long-term cardiac monitoring. The
CRYSTAL-AF and RAST studies both demonstrated that early
implantation with ILR was more likely to provide a diagnosis
compared to the conventional strategies. However, the real-world
diagnostic yield is currently suboptimal with false positive alerts
as high as 58%.
Objective: Improve the diagnostic accuracy of ILR’s using
surface ECG mapping to predict optimal implant QRS
amplitude and presence of discernible P-wave on the
EGM.
Methods: Retrospective review of 28 patients who underwent
ILR implantation from 11/2017-11/2021 at Stanford and
Sequoia Hospital with pre-implant ECG mapping performed.
Patient gender, indication, manufacturer, ILR angle data, p
and R wave amplitudes and BMI were collected. ECG
electrodes are placed in the 4th intercoastal space at 45 , 4th
to 5th parasternal and 4th intercostal at 45 . Surface ECG is
assessed. Surface electrodes are repositioned if all 3
measurements are suboptimal, which may require changing
intercostal spacing from the sternum based on initial
measurement findings. Angles with low amplitude R waves
are excluded and the one with the best p wave is selected for
implant. Associations between ILR QRS amplitude/P-wave
detectability and predictor variables were explored.
Results: There were 28 patients with ILR implant reviewed. The
indication for implant was CS/AF detection in 19 patients. All
patients underwent pre-implant surface electrode mapping.
Comparison of baseline characteristics between standard and
alternative implant angles are listed in table 2.
Conclusion: ILR’s have become a valuable tool to identifying
rhythm disorders that carry significant risk of morbidity and
mortality. Despite the improved algorithms, there continues to
be a high level of false positive transmissions. Performing
surface ECG mapping with the program analyzer to optimize
QRS complex and P-wave sensing prior to incision may
reduce the number of false positives. The technique for preprocedure requires more time and analysis, but does appear
to influence implant angle in a significant percentage of cases.
We did not identify a specific group in which mapping is more
beneficial, and therefore recommend confirming signals in all
patients.
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pericardial effusion in patients less than 80 years old and patients
greater than or equal to 80 years old was compared as the
primary outcome.
Results: During the study period, 414 patients were scheduled
for MLP implementation, 2 patients were excluded due to an
unsuccessful implantation (age 83) and a cancelled procedure
(age 92), for a total of 412 patients with successful implantation.
The median age of the population was 72.5 (IQR 5 17), and a
total of 9 patients experienced cardiac perforation (2.2%). 111 of
these patients were at least 80 years of age at the time of the
procedure (26.9%). The incidence of pericardial effusion in
patients over 80 years old was 6/111 (5.4%), and 3/301 (1.0%) in
patients less than 80 years of age (p 5 0.007). The median BMI of
the 9 patients who experienced perforation was 24.5, and the
median age was 85. Out of the 9 patients who experienced
cardiac perforations, 5 were male, and 4 were female. For the 6
patients over 80 years old who experienced a pericardial
effusion, 3 of them were female and 3 were male. Two individuals
died from complications post-cardiac perforation: 1 male (age 86)
who had 2 Micra deployments during his procedure, and 1 female
(age 90) who had a single deployment. 3 of the 6 patients over 80
years old who experienced a cardiac perforation underwent a
single MLP deployment during their procedure.
Conclusion: Incidence of cardiac perforation was significantly
higher in those greater than or equal to 80 years old (5.4%) vs all
ages (2.2%). These results contrast with previous reports
showing similar incidence of cardiac perforations in the elderly
(. 85 or 90 years old).

PO-648-05
PREDICTORS FOR TEMPORARY PACEMAKER USE IN
PATIENTS WITH NEW LEFT BUNDLE BRANCH BLOCK
AFTER TRANSCATHETER AORTIC VALVE IMPLANTATION
 millard;
Antoine NOEL MD, MSc; William Re
Michelle Samuel MPH, PhD, FHRS; Walid Ben Ali MD, PhD;
Paul Khairy MDCM, PhD; Laurent Macle MD, FHRS;
Blandine Mondesert MD; Katia Dyrda MD; Rafik Tadros MD, PhD;
Peter Guerra MD; Bernard Thibault MD, FHRS;
JULIA CADRIN-TOURIGNY MD, MS, CCDS; Martin Aguilar MD,
PhD; Marc Dubuc MD, FHRS; Alexandre Raymond-Paquin MD;
Anita Asgar MD, MSc; Reda Ibrahim MD; JeanFrancois Dorval MD; Nicolas DURRLEMAN MD;
Marina Ibrahim MD; Denis Roy MD, FHRS and
Lena Rivard MD, MSc

PO-648-04
MICRA LEADLESS PACEMAKER IMPLANTATION IN THE
VERY ELDERLY
TJ Atchison BBA; Rohan Shah BS; Alex Danielson BA;
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: The Micra Leadless Pacemaker (MLP) is an
effective alternative to a traditional transvenous pacemakers;
however, the perceived risk of right ventricular perforations has
led to some hesitancy about using MLPs in very elderly patients.
Objective: The objective of this study is to investigate whether
there is an increased rate of perforation caused by MLP
implementation in patients over 80 years of age.
Methods: The study comprises of all patients who underwent
MLP implantation from 2014 to 2021 at The Ohio State University
Wexner Medical Center. Age and number of Micra deployments
were collected for all patients. Gender and BMI were collected for
patients who experienced cardiac perforations. Incidence of

Background: The 2020 HRS Expert Consensus statement
recommends insertion of a temporary pacemaker for 24-48 hours
in all patients developing left bundle branch block (LBBB) after
transcatheter aortic valve implantation (TAVI). Despite its overall
safety, temporary pacemaker insertion can result in rare but
severe complications, especially in frail elderly patients.
Objective: The aim of this study was to identify predictors of
temporary pacemaker use in patients with a new-onset complete
LBBB following TAVI.
Methods: Consecutive patients developing new-onset complete
LBBB following TAVI at the Montreal Heart Institute were included
in this retrospective study. Patients with permanent pacemakers
were excluded. Patients received a temporary, screw-in pacing
system inserted via jugular venous access and set to VVI 50
bpm. Continuous telemetry was performed throughout the
hospitalization and 12-lead ECGs were recorded daily until
hospital discharge. Temporary pacemaker use was defined as
the presence of two consecutive paced QRS, as evaluated by two
independent readers (W.R .and L.R.).
Results: A temporary pacemaker was inserted in 89 patients
who developed a new-onset LBBB (median 138 ms; IQR 120-150
ms) during or immediately after TAVI. Of these 89 patients, 12
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(13.5%) required ventricular pacing during hospitalization (Figure
1a). In univariable logistic regression models, heart rate and QRS
duration recorded immediately after the TAVI were associated
with pacemaker use (respectively, p50.04 and p50.002). Five
patients (5.6%) suffered clinically-significant complications
related to their temporary pacemaker implantation. A post-TAVI
QRS duration of 134 ms yielded a sensitivity of 100% and a
specificity of 40.3% for needing temporary pacing, whereas a
QRS duration of 140 ms yielded a sensitivity of 83.3% and a
specificity of 57.3% (Figure 1b).
Conclusion: The immediate post-procedural QRS duration is
associated with temporary pacemaker use in patients with newonset LBBB following TAVI. Post-TAVI QRS duration could be
used to identify patients at high-risk of needing temporary pacing,
balancing the risk of atrioventricular block versus temporary
pacemaker insertion.
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Conclusion: Lead extraction of HPCSP was safe and feasible
with a high success rate. The prognosis of these patients also
remained sound or became better after lead revision.

PO-648-07
OUTCOMES OF INFECTION IN PATIENTS WITH
IMPLANTABLE CARDIOVERTER DEFIBRILLATORS WITH
END STAGE RENAL DISEASE ON HEMODIALYSIS

PO-648-06
FEASIBILITY AND CLINICAL BENEFITS OF
REIMPLANTATION OF HIS-PURKINJE CONDUCTION
SYSTEM PACING LEAD
Weijian Huang MD, FHRS; Shengjie Wu and Liyou Lian
Background: His-Purkinje conduction system pacing (HPCSP)
proves to be safe and feasible over the long-term follow-up.
However, lead-related complications such as increasing of his
capture threshold, dislodgement, infection, hematoma etc. may
require lead extraction and reimplantation.
Objective: Our study is aimed at evaluating the feasibility, safety,
and clinical prognosis of the patients with chronically successfully
implanted or tried HPCSP leads after reimplantation.
Methods: From February 2012 to September 2021, Patients who
have tried HPCSP lead implantation (no matter with or without
permanent HPCSP lead implantation) and then underwent
HPCSP lead revision during follow-up were included. The
success rate, risk factors, pacing parameters and LVEF were
assessed.
Results: A total of 41 (male 24; mean age 65 6 11 years)
patients were enrolled with 29 HBP, 6 LBBP, 2 RVP and 4 BVP.
The most common reason for lead reimplantation was high
threshold (n533), and then pocket infection (n53), CRT nonresponse (n53), pacing-induced cardiomyopathy (n52). Finally,
39 patients had successful HPCSP lead reimplantation with 25
received LBBP leads and 14 received HBP/Distal HBP leads,
while 2 patients failed to reimplant due to high thresholds. The
threshold in high threshold group changed from 1.360.8 V/0.5ms
at baseline to 6.163.0 V/0.5ms before revision and 0.660.5 V/
0.5ms after lead reimplantation. After 1-year follow-up, the
threshold kept stable (0.960.8 V/0.5ms).The baseline left
ventricular ejection fraction (LVEF) was 43%617%, and rose to
49%618% before revision, 53%616% after one-year lead
reimplantation. Conduction capture threshold had absolute
increased 1V/0.5ms in 1 patient (HBP) during the follow-up. 1
patient in LBBP switched to biventricular pacing after 3 months of
revision.

Apurva Challa MBBS; Serafim Pistiolis; Robert Charles Ward;
Christopher V. DeSimone MD, PhD, FHRS; Daniel DeSimone
and Abhishek J. Deshmukh MBBS, MD, FHRS
Background: Implantable cardioverter defibrillators (ICDs) can
be lifesaving devices in patients at risk for sudden cardiac death
from ventricular arrhythmias. There is limited study of patients
with ICDs and end-stage renal disease requiring dialysis in
randomized trials. These patients are at risk for infection with a
foreign device in the bloodstream, and at higher risk of infection
given the need for hemodialysis. Data regarding ICD infection
predictors, outcomes, and management are scarce.
Objective: We sought to evaluate a cohort of patients
undergoing regular dialysis for ESRD to understand infectionrelated outcomes associated with ICDs.
Methods: We developed a study cohort of 231 patients who
underwent regular hemodialysis at Mayo Clinic health sites from
January 2000 to December 2020. Chart review was performed to
obtain demographic data, organisms causing infection, survival
after infection, etc.
Results: In our cohort of patients, we noted 5 % of patients (12/
231) developed a CIED infection requiring antibiotics during the
study period. Among those, 5 patients had bacteremia, while 4
patients developed a pocket infection, 3 patients developed
endocarditis and CIED infection. A total of 6 required device
extraction. The most common microbes were Staphylococcus
aureus 41% (5/12). Methicillin susceptible Staphylococcus
aureus was treated with a combination of Nafcillin, Rifampin, and
Gentamycin, while coagulase-negative staph 25% (3/12) was
treated with doxycycline. The other identified organisms were
staphylococcus lugdunensis 8% (1/12) and Enterococcus
faecalis 8% (1/12), which were treated with cephalexin and a
daptomycin/ampicillin combination respectively. The occurrence
of infection after ICD placement varied in these patients from 6
months to 12 years (Mean53.3 years 63.53 years,
median51.13 years). No deaths resulted from device infection or
endocarditis.
Conclusion: These data suggest that ICD infection in ESRD
patients on dialysis infection can be well managed with a
combination of antibiotics and extraction when necessary. The
most common microbe was Staph Aureus.
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PO-648-08
CONCOMITANT CARDIAC VALVULAR VEGETATION IN
PATIENTS WITH CARDIAC IMPLANTABLE ELECTRONIC
DEVICE INFECTION IS ASSOCIATED WITH HIGHER ONE
YEAR MORTALITY
Mohamad Kalot MD; Ronak Bahuva MD; Rohan Pandey MD;
Waseem Farooq MD; Aalia Khan MD; Shilpi Gupta MD;
Hamza Aftab MD; Morgan Smith BS; David Kerling BS;
Alexander Kovacs BS; Samana Mukhtar MD;
Ali Mir MBBS; Ram Amuthan MBBS and
Umesh Sharma MD, PhD
Background: The emerging data suggest that the incidence of
Cardiac Implantable Electronic Devices (CIEDs) infections is on
the rise. Infected CIEDs are frequently associated with native or
prosthetic valvular infective endocarditis. The effect of
concomitant valvular vegetation in the presence of infected CIED
is not well characterized.
Objective: The purpose of this study was to compare the
mortality outcomes in subjects with CIED infection with and
without concomitant cardiac valvular vegetations.
Methods: We performed a retrospective cohort study of
patients with infected CIED in the medical centers across
Western New York, USA from 2012 - 2020. After patient
selection, we comprehensively reviewed the clinical
coavriates along with microbiological and transesophageal
echocardiography data to compare the one-year mortality
among the patients with and without concomitant valvular
vegetations. The cumulative death outcomes were compared
using Pearson’s chi-squared test.
Results: A total of 296 patients (74% male, age 69.2 6 13.7)
were hospitalized with CIED infections of which 290 (98%)
underwent CIED extraction. Overall, 38 (13%) patients had
concomitant valvular vegetations and none had evidence of
valvular destruction/abscess. Concomitant valvular vegetation
was associated with a one-year mortality rate of 21% versus 15%
in patients with no valvular vegetation (p50.01) (Figure 1).
Conclusion: The presence of concomitant cardiac valvular
vegetations in patients with infected CIEDs is associated with
higher mortality even in the absence of significant valvular
dysfunction. This underscores the importance of factoring
valvular vegetations during risk stratification and management of
infected CIEDs.
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PO-649-01
CARDIAC ENZYME KINETICS AS MARKER FOR
MYOCARDIAL DAMAGE AFTER PULSED FIELD ABLATION
FOR PAROXYSMAL ATRIAL FIBRILLATION
€ wel MD;
Kars Neven MD, PhD; Anna Fu€ ting MD; Dennis Ho
Yali Lin MD; Eva Rausch MD and Nico Reinsch MD
Background: Cardiac troponin T (cTnT), creatinine kinase (CK)
and CK isoenzyme MB (CK-MB) concentrations after catheter
ablation reflect the extent of myocardial lesion created. Pulsed
field ablation (PFA) is a novel, non-thermal ablation modality that
preferentially ablates myocardial tissue, with minimal collateral
tissue effect. Therefore, there is no need to reduce ablation
power. In preclinical studies, PFA can create deeper and larger
myocardial lesions. The amount of myocardial damage due to
PVI using PFA is unknown.
Objective: We investigated 30-day kinetics of cTnT, CK and CKMB after PFA for paroxysmal AF.
Methods: PFA using a pentaspline catheter and 40 biphasic pulsed
trains with a power of 2,000 V per PV was performed. Blood samples
analyzing CK, CK-MB and cTnT were obtained before PVI and 6h,
24h, 48h and 30 days after PVI. All enzyme data are median.
Results: In 30 patients (age 63 years; 47% male), uncomplicated
PFA was performed, with all PVs isolated. At 6h, significantly
higher cTnT levels (1,790 ng/l, baseline: 7.5 ng/l) were
measured, with declining levels at 24h (1,705 ng/l) and 48h (993
ng/l). Similar, but less pronounced kinetics were measured for CK
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(102 U/l, 630 U/l, 453 U/l, 228 U/l at baseline, 6h, 24h and 48h)
and CK-MB (13 U/l, 80 U/l, 41 U/l, 16 U/l at baseline, 6h, 24h and
48h). At day 30, cTnT, CK and CK-MB had reached baseline
levels.
Conclusion: After PVI using PFA for paroxysmal AF, the degree
of cTnT increase is much more pronounced than for CK and CKMB. The peak is 6h postablation with a 240-fold increase for cTnT
and a 6-fold increase for CK and CK-MB. At day 30, there were no
signs of sustained cardiac injury, enzyme levels were normalized.
Figure: Thirty-day kinetic data curves of median cTnT (ng/l), CK
(U/l ) and CK-MB (U/l).

PO-649-02
PULSED FIELD ABLATION FOR PAROXYSMAL ATRIAL
FIBRILLATION IS SAFE FOR THE BRAIN
€ wel MD;
Kars Neven MD, PhD; Anna Fu€ ting MD; Dennis Ho
John Bell MD; Yali Lin MD and Nico Reinsch MD
Background: While symptomatic thromboembolic events are
rare, silent cerebral emboli (SCL) or events (SCE) are a common
observation after LA ablation for AF, using thermal ablation
techniques. Pulsed field ablation (PFA) is a novel, non-thermal
ablation modality that is able to ablate myocardial tissue with
minimal effect on surrounding tissue. Preclinical data show
absence of cerebral emboli after extensive PFA ablation.
However, clinical data on SCL/SCE after PFA are rare.
Objective: We investigated neurological deficits and/or SCL/
SCE after PFA in paroxysmal AF using National Institutes of
Health Stroke Scale (NIHSS) scores to quantify cerebral
impairment and cerebral MRI.
Methods: LA appendage thrombus exclusion was done by CTangiography. PVI using PFA was performed with interrupted
oral anticoagulation at the day of the procedure and heparin
administered before single transseptal puncture (target ACT
.325 sec.). In all procedures, extensive high-density pre- and
post-ablation 3D bipolar voltage maps were performed to
document PVI. NIHSS scores were assessed at baseline,
days 2 and 30 after PVI. One day after PVI, a cerebral 1.5
Tesla MRI using diffusion-weighted imaging (DWI) and FLAIR
sequences to document occurrence of SCL/SCE was
performed.
Results: In 30 patients (age 63 years; 47% male; CHA2DS2VASc-Score 2), uncomplicated PFA was performed, with all PVs
acutely isolated. Skin-to-skin procedure time was 120 min and LA
dwell time was 109 min. In-hospital and 30-day clinical follow-up
was uneventful. No patient showed neurological deficits. All
NIHSS scores at all stadiums were the minimum value of 0.
Cerebral MRI scans were normal in 29/30 (97%) patients. In 1/30
(3%) patient, a single 7-mm cerebellar lesion was observed.
Forty days after the procedure, a follow-upMRI scan showed
complete regression of the lesion. This origin of this single lesion
could not be established. Air embolization after multiple catheter
exchanges, or embolization of tissue debris after transseptal
puncture cannot be ruled out.
Conclusion: PVI using PFA in patients with paroxysmal AF
causes no neurological deficits and shows absence of SCL/SCE
in 97% of patients. In one patient, a single small SCL/SCE of
unknown origin occurred with complete regression after 40 days.
PFA seems to be a safe ablation modality for the brain.
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PO-649-03
EPICARDIAL PULSED FIELD ABLATION DIRECTLY ON
CORONARY ARTERIES LEADS TO ACUTE SPASM
FOLLOWED BY GRADUAL SPONTANEOUS RESOLUTION
Satoshi Higuchi MD; Sung Il Im MD; Carol Stillson BS;
Eric D. Buck MS; Samantha Jerrell BS;
Christopher W. Schneider MEng and Edward P. Gerstenfeld MD,
FHRS
Background: The unique tissue selectivity of pulsed field
ablation (PFA) allows for nonthermal ablation that minimizes
collateral damage to nerves/esophagus. However, the safety
profile of epicardial PFA on coronary arteries (CAs) has not been
well defined.
Objective: To evaluate the effect of epicardial PFA on CAs in a
swine model.
Methods: In 4 swine, an 8Fr linear quadripolar PFA catheter
(FARAPULSE Inc) (Panel A) was introduced into the pericardial
space via subxiphoid puncture. After coronary angiography
(Angio), QRS synchronized, biphasic, bipolar PFA was delivered
directly on the left anterior descending (LAD) or circumflex (LCX)
artery (2.0kV x 4 applications/site). Angio was repeated
immediately after ablation and repeated every 5 min to quantify
the degree of CA narrowing. After 4 weeks survival, repeat Angio
was performed followed by lesion analyses.
Results: A total of 11 lesions were delivered (8 LAD; 3 LCX). A
significant reduction in the local bipolar voltage was seen after
PFA (Pre 1.060.6mV, Post 0.560.2mV; p50.02). Target site
Angio showed 47% (IQR: 38, 59%) acute luminal narrowing
immediately after PFA (white arrows Panel B), which gradually
resolved over 30 min without intervention (Panel C). No ST
segment elevation was noted. After 4 weeks, Angio showed no
significant stenosis at the target sites. Gross lesion
measurements revealed a 5.362.4mm myocardial depth passing
across the CAs; detailed histology is pending.
Conclusion: In a swine model, epicardial PFA directly on the
CAs led to a response characterized by acute moderate luminal
narrowing followed by spontaneous resolution over 30 min,
suggestive of coronary spasm. Epicardial PFA may be feasible
on or near CAs with careful monitoring of the acute response.

PO-649-04
EFFICACY OF RADIOFREQUENCY ABLATION OF
PAROXYSMAL SUPRAVENTRICULAR TACHYCARDIA
USING A MINI ELECTRODES-EQUIPPED CATHETER
Young Choi MD; Young Choi MD; Hwa jung Kim MD;
Yong Seog Oh MD, PhD; Sung-Hwan Kim MD and
Sung-Won Jang MD
Background: Novel ablation catheters equipped with minielectrodes (ME) offer high resolution mapping for target tissue.

Poster Session III
Objective: To evaluate the efficacy of ME catheters in
radiofrequency ablation of paroxysmal supraventricular
tachycardias (PSVTs).
Methods: We prospectively enrolled 136 patients who were
undergoing catheter ablation of PSVT in two medical centers
including 76 patients with atrioventricular nodal reentry
tachycardia (AVNRT) and 60 patients with atrioventricular reentry
tachycardia (AVRT) or Wolff-Parkinson-White (WPW) syndrome.
Patients were randomized to the ME group (ablation using 4.5mm
tip ME catheter) or the control group (ablation using 4mm tip
catheter). The number of ablation attempt and cumulative
ablation time to the ablation endpoints, which was defined as
emergence of junctional rhythm in AVNRT or accessory pathway
(AP) block in AVRT/WPW syndrome were compared.
Results: In total, the primary study outcomes were significantly
lower in the ME group (ablation attempt number: 2.0 [1-4] vs. 3.0
[2-7] in the ME and control group, p50.032; ablation time: 23.5
[5.0-111.5] vs. 64.5 [16.0-185.0] seconds, p50.013). According
to the PSVT diagnosis, ablation time to junctional rhythm was
significantly shorter in the ME group in AVNRT. In AVRT/WPW
syndrome, both ablation attempt number and ablation time to AP
block showed trends favoring the ME group. Discrete pathway
electrogram was found in more than twice patients in the ME
group than in the control group (39.7% vs. 19.1%). There was no
significant difference in acute PSVT recurrence or AP
reconnection rates.
Conclusion: The novel ME catheter showed superior efficacy in
PSVT ablation compared to conventional ablation catheters.
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PATIENTS WITH CARDIOVASCULAR IMPLANTABLE
ELECTRONIC DEVICES
Arash Aryana MD, PhD, FHRS; Anna M. Thiemann BA;
Deep K. Pujara MBBS, MPH; Laura L. Cossette FNP-C, MSN;
Shelley L. Allen BSN, CCRC, RN; Mark R. Bowers MS, MD;
Russell Heath MD; Amar Trivedi MD; Padraig G.O. Neill MD,
FHRS, CCDS and Ethan R. Ellis MD
Background: PVI remains the cornerstone of AF ablation. But
several studies have suggested a clinical benefit associated with
PVI and posterior wall isolation (PWI).
Objective: We examined the outcomes of PVI versus PVI+PWI
performed using the cryoballoon in 242 consecutive pts with
cardiovascular implantable electronic devices (CIEDs) and
paroxysmal AF (PAF) and persistent AF (PersAF).
Methods: Acute and long-term outcomes from consecutive
CIED pts with PAF (n5144) and PersAF (n598), undergoing PVI
alone (n5165) or PVI+PWI (n577) using cryoballoon, were
carefully analyzed. Atrial arrhythmia recurrences were
investigated from serial CIED interrogations.
Results: Acute PVI was achieved in all pts. Compared to pts with
PersAF, those with PAF exhibited reduced left atrial size (46 6 5
mm Vs 45 6 6 mm, P50.04), AF duration (4 6 3 y Vs 3 6 2 y,
P,0.001), and incidences of cardioversion (71% Vs 49%,
P50.009) and antiarrhythmic drug therapy (78% Vs 56%,
P,0.001). Overall, PVI+PWI was associated with a longer
cryoablation time (23 6 10 min Vs 42 6 12 min, P,0.001),
fluoroscopy time (14 6 7 min Vs 24 6 9 min, P,0.001) and total
procedure time (97 6 16 min Vs 124 6 18 min, P,0.001).
Adjunct RF was required to complete PWI in 29/77 pts (37.7%),
using 4 6 2 min of ablation time. No strokes, deaths or
esophageal complications occurred during follow-up. But
adverse events were encountered in 3 pts with PVI (1.8%) versus
0 pts with PVI+PWI, P50.24. Rates of acute (1.8% Vs 1.3%,
P50.77) and persistent (0.6% Vs 0.0%, P50.50) phrenic nerve
palsy were similar with PVI versus PVI+PWI. At 2 years of followup, not only cryoballoon PVI+PWI was associated with greater
freedom from recurrent atrial arrhythmias (28.6% Vs 61.9%,
P50.001) and AF (25.7% Vs 54.0%, P50.007) in pts with
PersAF, but it also yielded greater freedom from recurrent atrial
arrhythmias (16.7% Vs 39.2%, P50.008) and AF (11.9% Vs
36.3%, P50.003) in those with PAF. In addition, PVI+PWI was
associated with reduced need for repeat cardioversion (5.2% Vs
23.6%, P,0.001) and redo catheter ablation (10.4% Vs 26.1%,
P50.005), and a longer time to atrial arrhythmia recurrences (16
6 6 months Vs 8 6 5 months, P,0.001).
Conclusion: In CIED pts with both PAF and PersAF, cryoballoon
PVI+PWI is associated with a marked reduction in recurrent atrial
arrhythmias as compared to PVI alone, during long-term followup.

PO-649-06
ABLATION INDEX AS A PREDICTOR OF OUTCOMES
AFTER CATHETER ABLATION OF FOCAL ATRIAL
TACHYCARDIA: RESULTS OF A MULTICENTER STUDY

PO-649-05
OUTCOMES OF CRYOBALLOON PULMONARY VEIN WITH
POSTERIOR WALL ISOLATION VERSUS PULMONARY
VEIN ISOLATION ALONE IN ATRIAL FIBRILLATION

Paolo Compagnucci MD; Antonio Dello Russo MD, PhD;
marco bergonti MD; Matteo Anselmino MD; Giulio Zucchelli MD;
Alessio Gasperetti MD; Laura Cipolletta MD, PhD;
GIOVANNI VOLPATO MD; Ciro Ascione MD; Federico Ferraris;
Maria Grazia Bongiorni MD; Andrea Natale MD, FHRS;
Claudio Tondo MD, PhD, DPhil, FHRS; Gaetano De Ferrari MD
and Michela Casella MD, PhD
Background: Ablation index (AI) is a radiofrequency energy
lesion quality marker incorporating power, contact force, and
time, which was recently shown to be associated with successful
catheter ablation (CA) of multiple arrhythmias. The relationship
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between AI and outcomes of CA for focal atrial tachycardia (AT)
has not been explored so far.
Objective: to assess the role of AI as a predictor of successful
CA of focal AT.
Methods: Forty-five consecutive patients undergoing CA for focal
AT in four referral Italian electrophysiology laboratories were
retrospectively enrolled. Clinical and procedural information was
collected. For each patient, maximum and mean (by averaging
maximum AI values for each radiofrequency ablation lesion) AI
were measured in a core laboratory. Focal AT-free survival was the
primary outcome, and was systematically assessed with repeated
Holter monitors or cardiac implantable electronic devices, when
available.
Results: CA was acutely effective in each case; however, 20%
(n59) of the study population had a focal AT recurrence over a
median follow-up of 288 days. Both maximum and mean AI
values were significantly higher among patients without AT
recurrences (maximum AI5568691, mean AI54266105) than
in patients with AT relapses (maximum AI54476142, mean
AI5352676, p50.036 and p50.028, respectively). All other
procedural parameters were similar between the two groups. In a
time-to-event analysis, only maximum AI was significantly
associated with survival free from AT recurrence (p50.001,
Figure), whereas mean AI was not.
Conclusion: We observed a strong relationship between
maximum AI and outcomes, suggesting that maximum AI may
become a quantitative marker of successful CA of focal AT.

PO-649-07
SAFETY OF SAME-DAY DISCHARGE AFTER PULMONARY
VEIN ISOLATION: CONTEMPORARY SINGLE CENTER
EXPERIENCE
Jose Aguilera MD; Daniel J. Cantillon MD, FHRS; Alan Kiang MD;
Erika Hutt MD; Ruth A. Madden MPH, RN;
Patricia Bouscher RN; Mohamed Kanj MD; Walid I. Saliba MD,
FHRS; John Rickard MD, MPH; Thomas D. Callahan MD, FHRS;
Mina K. Chung MD, FHRS; Bryan Baranowski MD;
Thomas J. Dresing MD; Shady Nakhla MD;
Oussama M. Wazni MD; Ayman A. Hussein MD, FHRS and
Tyler Louis Taigen MD
Background: Pulmonary vein isolation (PVI) has become an
increasingly effective and safe strategy to treat AF. Same-day
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discharge is a potential way to minimize health care resource
utilization, and improve patient experience. However, prior
studies have not examined the feasibility of same-day discharge
after PVI in the contemporary era of high DOAC utilization and
vascular closure devices.
Objective: To evaluate safety, procedural complications, readmission rate and mortality rate of same-day discharge after
contemporary PVI with heavy DOAC and vascular closure device
utilization.
Methods: All consecutive patient undergoing AF ablation at our
institution in 2020 were enrolled in a prospectively maintained
registry for clinical, quality, procedural and outcomes data. Patients
were considered for same-day discharge per physician discretion
based upon key criteria in Table 1. Ninety-day complications,
adverse events resulting in prolong admission or re-admission
within 7 day and 30-day re-admissions were collected and
adjudicated by monthly quality review for all patients that
underwent PVI.
Results: Among 1,177 patients undergoing PVI in 2020, 241
(21%) were discharged the same-day and 936 (79%) were
hospitalized overnight. Baseline characteristics, complications,
adverse events and re-admission rates are summarized in Table
2. Patients in the same-day discharge group were younger, more
likely to be men and had higher mean left ventricular ejection
fraction. There was a slightly higher use of direct oral
anticoagulants (DOAC) in the same-day discharge group (92%
vs 87%, p50.04) and a higher use of vascular closure devices.
Major complications, as defined by the HRS guidelines and
adjudicated in monthly quality meetings was lower in the sameday discharge group (0.8% vs 2.35%, p50.1). Adverse events
and total 30-day all-cause re-admission rates were similar
between groups. No deaths were recorded.
Conclusion: Same-day discharge after contemporary PVI,
involving high use of DOACs and vascular closure devices, yielded
no excess in complications, 30-day re-admissions or emergency
room visits and mortality among carefully selected patients.
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change in the MoCA score was -5.0864.3 and 2.863.9 in group 1
and 2 respectively (p,0.001).
Conclusion: In this series, significant change in cognitive
function was observed following catheter ablation; MoCA score
declined substantially in patients experiencing recurrence and
improved in those that remained arrhythmia-free.
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PO-649-08
IMPACT OF ABLATION OUTCOME ON COGNITIVE
FUNCTION IN PATIENTS WITH ATRIAL FIBRILLATION
Sanghamitra Mohanty MBBS, MD, MS, FHRS;
Angel Quintero Mayedo; Bryan MacDonald; Carola Gianni;
Domenico G. Della Rocca MD; Faiz Baqai;
Mohamed A. Bassiouny MBChB, MD;
G. Joseph Gallinghouse MD, FHRS; J. David Burkhardt MD,
FHRS; Rodney P. Horton MD, FHRS; Rong Bai MD, FHRS;
Amin Al-Ahmad MD, FHRS, CCDS and Andrea Natale MD, FHRS
Background: Emerging evidences suggest increased risk of all
forms of dementia in patients with atrial fibrillation (AF) even in the
absence of overt stroke.
Objective: We evaluated the impact of ablation outcome on
cognitive function in AF patients.
Methods: Consecutive patients receiving AF ablation were
screened prior to the procedure and consenting subjects were
included in our COGNITION registry (NCT01816308). Cognitive
function was assessed at using the Montreal cognitive
assessment (MoCA) survey. Patients with baseline MoCA score
of 17 were excluded from the analysis. Change in MoCA score
of 1.7 points was considered clinically significant. Standard
institutional protocol was followed to monitor patients for
arrhythmia recurrence at quarterly interval during the 1-year
follow-up period.
Results: A total of 498 AF patients receiving their first catheter
ablation were enrolled in the COGNITION registry. At 1 year, 191
(38%) patients experienced recurrence (group 1) and 307
remained arrhythmia-free off-drugs (group 2). Baseline
characteristics of the study population is given in table 1.
Baseline MoCA score was 2063.7 in group 1 vs 19.464 in group
2 (p50.09). At 1-year follow-up, mean MoCA score was
significantly lower from the baseline score in group 1 (16.0564.4,
p,0.001) and higher (21.462.5, p,0.001) in group 2. Mean
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PO-650-01
VENTRICULAR TACHYCARDIA ARISING POSTINFARCTION WITH APICAL ANEURYSM:
CHARACTERISTICS & OUTCOMES
Rajan L. Shah MD; Andrew Vu MD; Babak Nazer MD;
Neal Bhatia MD; Anand Shah MD; Santosh Padala MBBS;
Kenneth Ellenbogen MD, FHRS;
Venkatakrishna Tholakanahalli MD, FHRS and
Nitish Badhwar MBBS, FHRS
Background: Reentrant ventricular tachycardia (VT) in nonischemic substrate with ventricular aneurysm is often established
to be of epicardial (epi) origin. There is limited and conflicting data
regarding the role of epi therapies in post-infarction
cardiomyopathy with left ventricular apical aneurysm (AA).
Objective: The purpose of this study was to describe the
electrophysiological characteristics and results of ablation for VT
arising post-infarction with presence of AA.
Methods: In our multi-center retrospective study, fifteen
consecutive patients with 1) post-infarction AA, 2) recurrent
sustained VT refractory to medication(s), who underwent
electrophysiology study from 6 quaternary institutions (20172020) were included for analysis.
Results: Mean age was 61.8 years, 33% female. 12-lead ECG of
VT in all patients showed +ve QRS in lead aVR and -ve in V6,
consistent with apical exit site; LBBB (5/15) and RBBB
morphologies were seen. Bipolar, high-density, voltage maps
revealed low voltage zones (,1.5 mV) within AA in all patients.
Late potentials were identified surrounding the AA neck in 12/15
and within the AA in 3/15. Concealed entrainment localized
critical isthmus and exit sites to the epi surface of the AA in 6/15
patients (40%). Epi based catheter ablation resulted in noninducibility in 5/6 patients; therapy was limited in one patient due
to dense epi adhesions who then underwent surgical
aneurysmectomy. One patient remained inducible post
endocardial (endo) ablation and underwent stereotactic body
radiation therapy with 25 Gy targeting the AA and septal neck.
The remaining eight underwent extensive endo ablation to target
the lateral (4/8) and septal (4/8) border zones, and RV apical
septum (1/8), resulting in non-inducibility. VT recurrence was
observed in two patients (endo only) during 24-month follow-up
period; 86.7% of patients had their antiarrhythmic discontinued or
de-escalated without VT recurrence or ICD shocks.
Conclusion: Epicardial critical isthmus and exit sites were often
identified in post-infarction VT with apical aneurysmal
remodeling. Epicardial ablation approaches including catheterbased, surgical, and stereotactic body radiation, effectively
suppressed VT related to AA and resulted in satisfactory
outcomes.
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PO-650-02
VALIDATION OF A NEW ABLATION INDEX PROTOCOL FOR
LEFT ATRIAL LINEAR ABLATION AND EVALUATION OF
CLINICAL OUTCOMES
Eva Maria Hambalek MD; Torsten Konrad MD; Lukas Rudolph;
Jannik Zimmer; Hanke Mollnau MD; Alexandra Marx MD;
Blanca Quesada Ocete; Peter Seidel; Antonia Dalmer;
Raphael Spittler MD and Thomas Rostock MD
Background: Standardized contiguous and optimized
radiofrequency ablation encircling ipsilateral pulmonary veins
(PV) with high incidence of first-pass isolation has been
established with the CLOSE protocol.
Objective: We evaluated the acute and 1-year outcome of a
specific Ablation Index (AI) protocol for left atrial linear ablation.
Methods: This prospective study comprised 110 patients (68 69
years, male: 57 %) undergoing de-novo ablation for persistent
atrial fibrillation or patients requiring substrate ablation beyond
PVI. In 10 patients, an AI of 500 for anterior line (AL) and 400 for
roof line (RL) ablation was evaluated. Finally, an AI of 600 for AL
and 500 for RL with an inter-lesion distance ,6mm was used in
the remaining 100 patients. Study endpoint was first-pass block
(FPB). Line integrity was evaluated with a high-density mapping
catheter (Pentaray) and the coherent activation mapping tool
(CARTO3 V7) during LAA pacing and differential pacing
maneuver.
Results: FPB of RL was achieved in 89 (95 %) patients, while 4
(4 %) patients required additional touch-up ablation, resulting in a
total of 93 (99 %) blocked roof lines. FPB of AL was observed in
60 (70 %) patients. Additional 19 (22 %) patients required touchup ablation, resulting in 79 (92 %) blocked ALs. The Bachmann
bundle insertion was identified as the predominant location of
gaps. The mean AI of RL ablation was 513 613 and 610 614 in
AL ablation. The mean procedure and fluoroscopy time was 137
631 min and 6.6 63.9 min, respectively. The mean RF time for
RL was 8 65.1 min and 14 65.7 min for AL. Baseline rhythm was
AF in 53 patients, which terminated by linear ablation in 16 (30%)
patients. During a mean follow-up of 13.2 64.8 months, 68 (68%)
patients remained free of arrhythmia recurrences.
Conclusion: This new standardized AI protocol accomplishes
FPB of left atrial linear lesions in the vast majority of patients.
Additional touch-ablation at gap sites achieved line block in
almost all patients.
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included in a prospective registry. Patient reported outcomes
were assessed at baseline, 4 months follow-up, and 1 year followup using the Toronto Atrial Fibrillation Severity Scale (AFSS). The
AFSS was used to quantify AF symptom severity (scale 0-35),
patient-perceived AF burden (scale 3-30), and global well-being
(scale 1-10). AF recurrence was defined as any documented
episode of AF or atrial flutter after a blanking period of 3 months.
Results: The study population consisted of 306 AF patients
(66% paroxysmal AF, 68% male, mean age 6468 years). AF
recurrence during 1 year follow-up occurred in 29% of
paroxysmal AF patients and in 42% of persistent AF patients
(p50.021). At baseline, patient perceived AF burden was lower in
paroxysmal AF patients than in persistent AF patients (18.463.7
vs. 20.265.0, p50.001), whereas symptom severity (10.666.5
vs. 9.966.7, p50.384) and global well-being (7.161.5 vs.
7.361.4, p50.327) were similar. Significant improvements in
global well-being (0.561.7, p,0.001), symptom severity
(3.867.2, p,0.001), and patient-perceived AF burden (7.267.5,
p,0.001) were found in the entire study cohort between baseline
and 1 year follow-up, without differences between paroxysmal
and persistent patients (Figure).
Conclusion: Although persistent AF patients have a higher
chance of recurrent AF after AF ablation, symptom severity and
QoL improve equally in paroxysmal and persistent AF patients.
These results suggest that different recommendations for AF
ablation to improve symptoms in paroxysmal and persistent AF
patients may not be justified.

PO-650-03
IMPROVEMENT IN SYMPTOMS AND QUALITY OF LIFE
AFTER ATRIAL FIBRILLATION ABLATION DOES NOT
DIFFER BETWEEN PAROXYSMAL AND PERSISTENT
ATRIAL FIBRILLATION PATIENTS

PO-650-04

Marthe Huntelaar MSc; Mark J. Mulder MD;
Michiel J.B. Kemme MD, PhD; Luuk H.G.A. Hopman MSc;
Herbert A. Hauer MD, PhD; Giovanni Tahapary MD and
Cornelis P. Allaart MD, PhD

DISTRIBUTION OF WALL-THINNING AND LATE IODINE
ENHANCEMENT ON COMPUTED TOMOGRAPHY IN
PATIENTS WITH SCAR-RELATED VENTRICULAR
TACHYCARDIA

Background: Indications for atrial fibrillation (AF) ablation in
current ACC/HRS and ESC guidelines are different for
paroxysmal and persistent AF patients. Although previous
research has established that the recurrence rate after AF
ablation is lower in paroxysmal AF patients, there is little data on
differences in post-ablation improvement of quality of life (QoL)
and AF-related symptoms.
Objective: This study aimed to determine whether QoL and
symptom improvement differ between patients with paroxysmal
and persistent AF after AF ablation.
Methods: From December 2017 to June 2020, patients
undergoing first AF ablation at the VU medical center were

Benjamin Freedman MD; Timothy Richard Maher MD;
Rokas Liubauskas and Andre d`Avila MD, PhD
Background: Late gadolinium enhancement on MRI is the gold
standard for non-invasive myocardial scar localization, but
patients with VTrequiring ablation often have cardiac devices that
are not MRI-compatible. Novel CT-based techniques to quantify
LV wall-thinning and late iodine enhancement (LIE) may be an
alternative for scar identification in such patients.
Objective: To characterize the extent and distribution of LIE and
wall-thinning in patients with scar-mediated VT referred for
ablation with either ischemic (ICM) or non-ischemic
cardiomyopathy (NICM).
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Methods: Consecutive patients with scar-related VT referred for
VT ablation with pre-procedure cardiac CT were included. 3D CT
reconstructions with wall thickness and LIE segmentations
(inHeart, Bordeaux, France) were used to assess the regional
distribution and surface area of wall-thinning (5mm), and the
regional distribution and volume of LIE scar.
Results: Wall-thinning was present in 100% of ICM patients
(N520) but only 64% of NICM patients (N511), p50.01. The
predominant LV wall with wall-thinning occurred most frequently
in the inferior wall for ICM patients (60%) and the lateral wall for
NICM patients (36%). Septal wall-thinning was least common in
both ICM and NICM patients. ICM patients had a larger surface
area (cm2) of wall-thinning than NICM patients, including
thicknesses of 5 mm (231 6 91 vs. 100 6 102), 4 mm (197 6
83 vs. 79 6 81), 3 mm (155 6 72 vs. 56 6 58), 2mm (110 6 59
vs. 36 6 39), and 1 mm (57 6 35 vs. 17 6 19), all p,0.01. All
patients had LIE scar - most commonly in the inferior wall for ICM
(60%) and septum for NICM patients (63%); the apex was least
commonly involved in both groups. LIE scar volume tended to be
higher in ICM than in NICM patients (median [IQR]: 24 [42] ml vs.
11 [17] ml, p50.051). LIE scar volume was directly proportional to
surface area of 5 mm-thickness myocardium in a linear
regression model (coeff. 0.10, p50.01). Regional agreement
between wall-thinning and scar was higher in ICM (90%) than in
NICM patients (38%, p50.04).
Conclusion: In a cohort of patients with scar-mediated VT,
surface area of LV wall-thinning correlated with LIE-derived scar
volume. However, the regional agreement of LIE and wallthinning was low in NICM patients, suggesting that wall-thinning
is an inadequate surrogate for scar in this subpopulation.

PO-650-05
WITHDRAWN

PO-650-06
ABLATION OF INCESSANT RIGHT ATRIAL APPENDAGE
TACHYCARDIA IN A CHILD WITH CARDIOMYOPATHY
USING COMBINED 3D ELECTROANATOMICAL MAPPING
GUIDED RF & CRYO ABLATION
Wessam gamal mohamed Ali MSci; Tarek Hammouda MSci;
Asmaa Salah Ahmed; Aliaa Mahfouz; mohamed sayed mostafa
and Omnia Kamel MD
Background: RAA tachycardias have an incidence of 0.6 to 8 %
of the focal tachycardias leading to tachycardia induced
cardiomyopathy (TIC) in pediatrics, despite radiofrequency (RF)
ablation is preferred, it carries a lot of challenges, starting from
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reaching the exact site as well as anatomy related complications
as perforations and cardiac tamponade.
Objective: We describe a case of incessant RAA tachycardia in
a child which was abolished by combining cryo and RF ablation
guided by 3d electroanatomical mapping.
Methods: N/A
Results: A 10-year-old boy was presented with long RP
tachycardia with impaired contractility (EF 20 %). His 24
hours holter revealed episodes of long RP tachycardia, AF
and non sustained VTs. CMR showed a picture of acute
myocarditis. Thus, he was commenced on anti failure and
antiarrhythmic drugs. During the follow up visit, his functional
capacity was improved yet his LV systolic function was the
same and the ECG revealed long RP tachycardia. A new
CMR illustrated a picture of healed myocarditis, despite
dilated impaired LV. As the myocarditis had been neutralized,
a diagnosis of TIC was on the horizon 3D electroanatomical
activation map confirmed the diagnosis of atrial tachycardia
with the earliest activation at the apex of the RAA. An
irrigated tip ablation catheter with contact force was used for
the trail of ablation; however there were no satisfactory
results. So a plan to isolate the appendage was adopted, the
cryo balloon was placed confirming the occlusion of the
RAA, Cryo energy was delivered two times with a peak
temperature of - 40, with transient termination of the
tachycardia with a slight change in the P wave morphology,
Remapping detected the earliest activation at the posterior
part of the base of the RAA, and a line of isolation was
noticed along the remaining base of the RAA, RF was done
at 35 watts with immediate termination of the tachycardia
(Figure 2) Tachycardia was not induced despite atrial
stimulation and the maximum weight adjusted dose of
Isoprenaline. Echo after 3 months showed normalization of
the LV systolic function and dimensions.
Conclusion: The presence of acute myocarditis in our case
delayed the decision to tackle the tachycardia. Isolation of the
RAA can be adopted in some cases, which we could only
achieve using a combined method utilizing the RF and the
cryoablation.
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PO-650-07
CRYOBALLOON VERSUS RADIOFREQUENCY ABLATION
FOR ATRIAL FIBRILLATION: ASSESSMENT OF QUALITY
OF LIFE AND CLINICAL OUTCOMES USING PATIENTREPORTED OUTCOMES
Medhat Farwati MD; Mustapha Amin MD; Hiroshi Nakagawa MD,
PhD; Walid I. Saliba MD, FHRS; Khaldoun G. Tarakji MD, MPH,
FHRS; Mohamed Diab MD; Mohammad Zmaili MD;
Feras alkhalaileh MD; Ruth A. Madden MPH, RN;
Patricia Bouscher; Shunsuke Kuroda MD; Mohamed Kanj MD;
Thomas J. Dresing MD; Thomas D. Callahan MD, FHRS;
Mandeep Bhargava MBBS; Bryan Baranowski MD;
John Rickard MD, MPH; Daniel J. Cantillon MD, FHRS;
Patrick J. Tchou MD, FHRS; Oussama M. Wazni MD and
Ayman A. Hussein MD, FHRS
Background: Cryoballoon ablation (CBA) for atrial fibrillation
(AF) has become an effective strategy to maintain sinus rhythm
and improve symptoms and quality of life (QoL). Data are lacking
on QoL and patient-reported outcomes (PRO) following CBA in
comparison to radiofrequency ablation (RFA).
Objective: To evaluate QoL and clinical outcomes of CBA versus
RFA from a large prospective PRO registry.
Methods: All patients who underwent ablation for AF (20132016) at our institution were included in an automated,
prospectively maintained PRO registry. Patients were
categorized based on the type of energy used (CBA vs RFA).
CBA patients were matched (1:1) with RFA patients based on
age, gender, and type of AF (paroxysmal vs persistent). QoL and
clinical outcomes were assessed using automated PRO surveys
at baseline and at 1-year. The atrial fibrillation symptom severity
scale (AFSSS) was the main measure for QoL assessment.
Additionally, data were collected on patient-reported clinical
improvement, arrhythmia recurrence, and AF burden (as
indicated by AF frequency and duration scores).
Results: A total of 296 patients were included (148 in each group,
33% female, mean age 62.8, 72% paroxysmal). By automated
PRO, a significant improvement in QoL was observed in the overall
study population without statistically significant difference between
CBA and RFA (baseline median AFSSS of 11.5 and 11; reduced to
2 and 4 at 1 year, respectively; p50.44). Similarly, the proportion of
patients who reported improvement in their overall QoL and AFrelated symptoms was high and not statistically different between
the study groups [92% (CBA) vs 92.8% (RFA); p50.88].
Arrhythmia recurrence was significantly more common in the CBA
group (39.7%) compared to RFA (27.7%); p50.03. In patients who
experienced recurrences, AF burden as assessed by AF duration
and frequency scores was significantly reduced at 1 year and was
not statistically different between CBA and RFA. Comparable
results were observed in paroxysmal and persistent AF.
Conclusion: CBA and RFA resulted in comparable
improvements in patient-reported outcomes including QoL and
AF burden; with RFA being more effective at reducing
recurrences.

PO-650-08
VALUE OF ATROPINE TEST TO ESTIMATE THE
CARDIONEUROABLATION RESULT
J.C. Pachon-M MD, PhD; Enrique I. Pachon- Mateos MD, PhD;
JUAN C. ZERPA ACOSTA MD; Carlos T. Pachon MD;
Tomas G. Santillana MD; Tasso Lobo MD; Felipe A. Ortencio MD;
RICARDO C. AMARANTE PhD, MD and J.C. Pachon-M MD, PhD
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Background: Vagal innervation keeps an autonomic tone that
predominates most of the time. Because of this, the isolated
sinus heart rate (HR) is higher than the in-situ sinus rate. Atropine
stops vagal action by blocking muscarinic receptors in the heart.
Several studies have shown that cardioneuroablation (CNA) also
promotes blocking of vagal action by partially eliminating the
postganglionic parasympathetic neuron. Thus, when CNA is
performed, there is typically an increase in HR. Previously
knowing whether HR will increase with CNA is critical information
since CNA is not indicated if there is no atropine response.
Objective: To assess whether there is a correlation between HR
and Wenckebach point (PW) determined by the atropine test (AT)
and those resulting from CNA.
Methods: 76 patients without significant cardiopathy were
included, 41 females (54%), with ages ranging from 14 to 67
years, mean 37613.2 years old, with functional reflex
bradyarrhythmias (neurocardiogenic syncope) or non-reflex
(sinus dysfunction, vagal AF, bradytachycardia syndrome)
submitted to CNA controlled by extracardiac vagal stimulation.
The ATwas performed with an intravenous infusion of 0.04mg/kg.
CNA was performed by ablating the P-point, the presumed areas
of the four main ganglionated plexi and AF-Nest ablation in
refractory cases, at least 02 days after the AT to avoid possible
interference from the pharmacological vagal block. The
maximum HR and PW obtained under atropine and at the end of
the CNA were compared.span.
Results: The results and statistical treatment are shown in Table
1. There was a significant increase in HR and PW with atropine
and with CNA, but the increases were smaller with CNA. It is likely
that this difference is due to in CNA there is also the elimination of
sympathetic fibres, whereas in AT the sympathetic nervous
system remains with normal activity.
Conclusion: There is a strong correlation between HR and
PW determined by atropine and those resulting from CNA.
Thus, the atropine test can be used as a good predictor of the
CNA result.

Karl-Heinz Kuck MD, FHRS; Tillman Dahme MD;
Daniel Steven PhD; Philipp Sommer MD, FHRS and
Roland R. Tilz MD, FHRS
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PO-651-01
THE YETI REGISTRY: RESULTS OF A WORLD-WIDE
ANALYSIS OF PHRENIC NERVE INJURY DURING
CRYOBALOON BASED PULMONARY VEIN ISOLATION
Christian H. Heeger MD, FHRS; Christian Sohns MD;
Alexander Pott MD; Andreas Metzner MD; Osamu Inaba;
Florian Straube MD, FHRS; Malte Kuniss MD; Arash Aryana MD,
PhD, FHRS; Shinsuke Miyazaki MD, PhD, FHRS; SERKAN CAY;
Joachim R. Ehrlich MD, FHRS; Martin Martinek MBA, MD, FHRS;
Ardan Saguner MD; Verena Tscholl; Kivanc Yalin MD;
Evgeny Lyan MD; Wilber W. Su MD, FHRS;
Giorgi Papiashvili MD, PhD; MAICHEL Sobhy naguib Botros;
Alessio Gasperetti MD; Riccardo Proietti MD, CEPS-A;
Erik Wissner MD, PhD, FHRS; Daniel Scherr MD, FHRS;
Masashi Kamioka MD; Hisaki Makimoto MD, PhD, FHRS;
Tolga Aksu MD; Julian Kyoung-Ryul Chun MD;
KUDRET AYTEMIR MD;

Background: Pulmonary vein isolation (PVI) is the cornerstone
of invasive treatment of atrial fibrillation (AF) and cryoballoon
(CB) based PVI has emerged as an effective treatment for AF.
Phrenic nerve injury (PNI) is the most frequent complication
during CB-based PVI.
Objective: The YETI registry sought to assess the incidence,
characteristics, prognostic factors of PNI recovery and follow-up
of periprocedural PNI during CB-based PVI in a large-scale
worldwide population.
Methods: In this retrospective, multicenter and multinational
registry we evaluated the incidence, characteristics, prognostic
factors for PNI recovery and follow-up data of patients with PNI
during CB-based PVI. Only experienced electrophysiological
centers were invited to participate. All patients with PNI during CB2
or third (CB3) and fourth-generation CB (CB4), based PVI were
eligible. Each participating center provided patients baseline
characteristics, periprocedural characteristics and follow-up data.
The primary endpoint was PNI at 12 months of follow-up.
Results: A total of 17356 patients underwent CB based-PVI in 33
centers from 17 countries. The incidence of PNI was 4.2% (731/
17356). The mean time to PNI was 127.7650.4s. The mean
temperature at the time of PNI was -4968 C. Recovery of PNI at
12 months of follow-up was found in 97.0% of patients. Only
0.06% of the overall population showed symptomatic and
permanent PNI. Prognostic factors improving PNI recovery are
immediate stop at PNI by double-stop technique and utilization of
a bonus-freeze protocol. Age, CB temperature at PNI and
compound motor action potential amplitude loss .30% were
identified as factors decreasing PNI recovery. Based on this
parameters a score was calculated. The YETI score has a
numerical value that will represent the probability of a specific
patient of recovering from PNI within 12 months.
Conclusion: With 4.2% the periprocedural incidence of PNI
during CB2-based PVI is relatively low. A total of 97% of PNI
recovered within 12 months. Symptomatic and permanent PNI is
exceedingly rare in patients after CB-based PVI. The YETI score
might be a useful tool to predict recovery after iatrogenic CBrelated PNI.

VERY-HIGH-POWER SHORT-DURATION ABLATION FOR
TREATMENT OF PREMATURE VENTRICULAR
CONTRACTIONS - THE FAST AND FURIOUS PVC STUDY
Christian H. Heeger MD, FHRS; Sorin Sxtefan Popescu;
Bettina Kirstein; Anna Traub; Marcel Feher; Michael Schlu€ ter;
Charlotte Eitel; Karl-Heinz Kuck MD, FHRS and
Roland R. Tilz MD, FHRS
Background: Power-controlled radiofrequency (RF) catheter
ablation is a widely used technique for the treatment of premature
ventricular contractions (PVCs). A novel ablation catheter offers
three microelectrodes and six thermocouples at its tip and
provides temperature-controlled very high-power short-duration
RF ablation (vHP-SD, 90 Watts/4 seconds,) with the opportunity
to switch to moderate-power mode.
Objective: We sought to assess the efficacy, safety and shortterm clinical outcome of vHP-SD ablation for the treatment of
idiopathic PVCs originating from the cardiac outflow tract (OT).
Methods: In this pilot study, twenty-four consecutive,
prospectively enrolled patients underwent PVC ablation utilizing
the vHP-SD ablation (study group) and were compared with 24
patients previously treated with power-controlled ablation
(control group). Each group included 12 patients with PVCs
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originating from the right ventricular OT (RVOT) and 12 patients
with PVCs originating from the left ventricular OT (LVOT). The
acute endpoint was PVC elimination and was achieved in all
patients.
Results: In 16/24 (67%) patients (study group) it was achieved
by using vHP-SD only. The median RF delivery time was 52
(interquartile range [IQR] 16, 156) seconds (study group) and
350 (IQR 240, 442) seconds (control group, p,0.0001). No
difference was observed regarding procedure duration
(p50.489) as well as short term follow-up (p50.685). Two (8%,
study group) and 3 (13%, control group) periprocedural
complications occured (p50.637).
Conclusion: In this study, vHP-SD PVC ablation was similarly
effective and safe as compared to conventional power-controlled
ablation. The RF time was significantly shorter.

PO-651-03
IMAGE-INTEGRATION DURING VT ABLATION RESULTS IN
MAJOR PROCEDURAL SHORTENING: RESULTS FROM
THE INTERNATIONAL MUSIC CONSORTIUM
Benjamin Berte MD, MSci, PhD; Frank M. Bogun MD;
Pasquale Santangeli MD, PhD; Usha B. Tedrow MD, MS, FHRS;
Elena Ene; Masateru Takigawa MD; Lohit Garg MBBS, MD;
Parinita Dherange; Ghassen CHENITI MD; Lohit Garg MBBS,
MD; Dagmara M. Dilling-Boer MD; Nakata Takashi;
Michael Ghannam MD; Konstantinos C. Siontis MD;
Thomas Deneke MD, PhD, FHRS; Vivek Y. Reddy MD;
Johan M. Vijgen MD, FHRS; Richard Kobza MD;
Saagar N. Mahida MBChB, PhD; Jeffrey R. Winterfield MD,
FHRS; Srinivas R. Dukkipati MD, FHRS; David J. Wilber MD,
FHRS, CCDS; Francis E. Marchlinski MD, FHRS;
Maxime Sermesant MSci, PhD; Frederic Sacher MD, PhD;
Pierre Jais MD and Hubert Cochet MD, PhD
Background: Image integration during VT ablation has been
associated with favorable outcomes in single-center studies, but
has not been assessed in a large multicenter setting.
Objective: To evaluate the impact of image-integration on VT
ablation in a large international multicenter registry.
Methods: From 2015 to 2018, 652 pts (age 62613%, 84% men)
from 14 international sites underwent VT ablation assisted or
guided by image-based 3D models of substrate and anatomy
generated with the MUISC/inHEART technology. Imaging
methods, intraprocedural use of imaging, VT ablation strategy,
and procedural endpoints were highly variable across sites,
reflecting real life practice. Baseline, procedural and outcome
data were retrospectively analyzed. In addition, these were
compared to a contemporary series of 491 pts (age 64612%,
90% men) undergoing VT ablation without image integration in
the same centers. To correct for selection bias, population
samples matched by age, gender, LVEF and etiology were
compared.
Results: In the 652 pts with image integration, mean LVEF was
39614%. VT etiology was ICM in 52%, NICM in 37%, and ARVC
in 11%. Imaging comprised arterial CT in 87%, late-enhanced CT
in 6%, and late-enhanced MRI in 50%. Over a median follow-up
of 20[7-35] months, 73.2% of the patients remained VT free.
When comparing matched populations with vs. without image
integration, ICM pts (N5200 vs. 200) treated with image
integration showed a lower use of mapping catheters (p50.02),
shorter RF duration (P,0.001), much shorter procedure duration
(reduced by 167 min, p,0.001), non-significantly lower
complication rate (p50.05), and similar VT recurrence rate
(p50.71). NICM pts (N599 vs. 99) treated with image integration
showed a non-significantly lower use of mapping catheters
(p50.21), shorter procedure duration (reduced by 87 min,
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p50.02), similar complication rate (p50.97), and similar VT
recurrence rate (p50.79).
Conclusion: Image-integration during VT ablation is associated
with major procedural shortening (by 1.5 to 3h), and favorable
safety and efficacy profiles. It can be implemented in real life
clinical practice as it accommodates a broad variety of imaging
methods and ablation strategies.

PO-651-04
ELECTROPHYSIOLOGICAL CHARACTERISTICS OF
ARRHYTHMIAS ARISING FROM THE LEFT VENTRICULAR
PAPILLARY MUSCLES
Gurukripa N. Kowlgi MBBS; Alan M. Sugrue MBChB; Freddy Del
Carpio Munoz MD, FHRS; Samuel J. Asirvatham MD, FHRS and
Malini Madhavan MBBS
Background: Papillary muscles (PMs) are a source of
ventricular arrhythmias (VAs) in both structurally normal and
abnormal hearts. The signals recorded on PMs are complex and
not well-understood, rendering catheter ablation challenging.
Objective: Analyze the electrophysiologic properties of VAs
arising from PMs.
Methods: This retrospective cohort study included 69 VAs from
51 patients (55% male; mean age 52.1 6 17 years; mean ejection
fraction 48.7 6 16%) who underwent catheter ablation for PM
VAs at Mayo Clinic, Rochester, MN between 2008-16.
Demographics, comorbidities, procedural characteristics, and
clinical outcomes were evaluated.
Results: The ablation site was anterior PM in 59% and posterior
PM in 53%. Early Purkinje potentials and pre-potentials were
present during VA in 23.5% and 21.6% of patients respectively
and about a quarter had Purkinje potentials on the PM even
during sinus rhythm. 84% patients had acute success, and 81%
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of these had long-term freedom from VA after a median followup of 23 (3.5-39.5) months. Average pace map scores were poor
at 82 6 14%. In a multiple regression model, the presence of
early pre-potentials and Purkinje potentials (Figure) and anterior
PM location independently predicted long-term success
(p ,0.03).
Conclusion: Purkinje potentials are frequently noted on PM and
the presence of these signals preceding the local electrogram
during VA predicts higher ablation success. This may be
secondary to a subendocardial focus for these VAs. The
histology of the PM with a focus on its relationship to specialized
conduction tissue warrants further study.

PO-651-06

PO-651-05

Background: Patients with cardiac amyloidosis have a high
incidence of symptomatic atrial fibrillation (AF) and frequently
have difficulty tolerating rate-control therapy. Outcomes of
catheter ablation for rhythm-control in patients with transthyretin
(aTTR) cardiac amyloidosis have not been well described.
Objective: We aim to describe procedural characteristics and
ablation outcomes for a cohort of patients with aTTR cardiac
amyloidosis.
Methods: Patients with a confirmed diagnosis of aTTR cardiac
amyloidosis who underwent catheter ablation for AF in the
University of Colorado healthcare system from 2014-2021 were
identified. Clinical data, procedural characteristics, and follow up
data were collected for each patient and reported as percentages
and/or median values.
Results: A total of 8 patients were identified with aTTR
amyloidosis who underwent AF ablation, of whom 7 (88%) had
persistent AF. Six patients were treated with Tafamadis or were
enrolled in experimental drug trials. All patients were male, 5
(63%) had reduced ejection fraction (median LVEF 38%), and
most had left atrial enlargement (n 5 7, 88%). Median age at the
time of ablation was 72 years (IQR 70, 75). Cryoablation was used
for pulmonary vein isolation (PVI) in 3 patients. Abnormal left atrial
voltage was observed in 6 patients and additional ablation beyond
PVI was required in 6 patients. Median procedure time was 3
hours 27 minutes (IQR 2:53, 5:41). No procedural complications
were reported, however transseptal access was challenging in 1
patient. At a median follow up of 3.2 years, 5 patients had AF
recurrence, 2 of whom required repeat ablation. Median time to AF
recurrence was 296 days (IQR 160, 527).
Conclusion: Catheter ablation for patients with aTTR cardiac
amyloidosis is a safe and feasible rhythm control strategy. These
patients often have persistent AF, abnormal left atrial voltage, and
atrial flutter requiring additional ablation after PVI resulting in
longer than average procedure times. These patients often have
recurrence and may require continued antiarrhythmic drug
therapy or multiple ablation procedures.

ISCHEMIC EVALUATIONS IN PATIENTS PRESENTING WITH
MONOMORPHIC VENTRICULAR TACHYCARDIA
ELECTRICAL STORM
Feras alkhalaileh MD; Oussama M. Wazni MD;
Medhat Farwati MD; Amila Dilusha William MD;
Mohamed Kanj MD; Mohammad Zmaili MD; Walid I. Saliba MD,
FHRS; Hiroshi Nakagawa MD, PhD and Ayman A. Hussein MD,
FHRS
Background: Monomorphic ventricular tachycardia (VT) related
electrical storm (ES) in patients with structural heart disease is
dependent on a scarred myocardial substrate. The role of routine
ischemic evaluation in those patients with monomorphic ES
without signs of acute coronary syndrome (ACS) is unknown.
Objective: The present study aimed to characterize the high-risk
population of patients with structural heart disease undergoing
ablation after presenting with ES due to monomorphic VT and to
assess the impact of ischemic evaluations on procedural
outcomes and post-ablation mortality.
Methods: In this single center retrospective case study,
characteristics of patients undergoing ablation from January
2009 through September 2020 after presenting with
monomorphic ES were collected. Associations with short-term
procedural efficacy and mortality were assessed.
Results: 249 patients with monomorphic VT-related ES in the
absence of ACS underwent 309 ablations over the study period.
This cohort was characterized by severe LV systolic dysfunction
(mean LVEF 30.3%, 73.5% with ischemic cardiomyopathy) with
moderately-severe heart failure (mean NYHA functional class
2.5). Mortality was 34.4% in a mean follow up of 24.25 months
and was associated with worsened LVEF and NYHA class,
number of antiarrhythmic drugs pre-ablation and older age. At
presentation with ES, 54.6% of patients underwent ischemic
evaluation via coronary angiography (19.5%) or non-invasive
myocardial perfusion assessment (35%). The yield of these
evaluations was low - no acute coronary occlusions were
identified. There was no association between ischemic
evaluation and the number of intra-procedural VTs induced, the
hemodynamic tolerability of the induced VTs, or the need for
cardioversion or defibrillation. There was no association between
ischemic evaluation and VT re-inducibility immediately following
ablation, and there was no impact of ischemic evaluation on
follow-up mortality in this cohort.
Conclusion: The routine performance of ischemic evaluations
for patients with monomorphic VT-related ES without clinical
suggestion of ACS may not improve procedural outcomes or
mortality post-ablation. Mortality in this group was associated
with indices of progressively impaired cardiac substrate and
medical comorbidity.

OUTCOMES OF ATRIAL FIBRILLATION ABLATION IN
PATIENTS WITH TRANSTHYRETIN CARDIAC
AMYLOIDOSIS
Christopher Barrett MD; Alexis Z. Tumolo MD;
Wendy S. Tzou MD, FHRS; Matthew M. Zipse MD;
Michael A. Rosenberg MD; Paul D. Varosy MD, FHRS;
Amneet Sandhu MD; Jason West; Syed Rafay Ali
Sabzwari MBBS, MD; James Arthur Mann MD;
Lukasz Cerbin MD; Johannes C. von Alvensleben MD, CEPS-P
and Lohit Garg MBBS, MD
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PO-651-07
REPEATED ATRIAL FIBRILLATION ABLATIONS - A
NATIONWIDE, REGISTRY-BASED DANISH STUDY
Jacob Tfnnesen; Jannik Langtved Pallisgaard;
Peter Vibe Rasmussen; Martin H. Ruwald MD;
€ rner and Morten L. Hansen MD
Christopher Ryan Zo
Background: Atrial fibrillation (AF) ablation has become a viable
rhythm control treatment for AF, but repeated ablations are often
necessary. However, data pertaining to success rates of
repeated ablations in large, unselected cohorts of patients is still
lacking.
Objective: To examine the risk of recurrent AF by incremental
ablations.
Methods: Using Danish nationwide registries, all Danish patients
above 18 years who underwent AF ablation from January1st 2010
to December31st 2018 were identified and included at date of
ablation. Recurrent AF was defined using a composite endpoint
comprising claimed prescriptions of anti-arrhythmic drugs,
hospital admissions due to AF, re-ablation, or electrical
cardioversions. Follow-up started 90 days after ablation (blanking
period). The cumulative incidence of recurrent AF at one-year
follow-up post blanking period was estimated using the AalenJohansen estimator.
Results: The study cohort consisted of 9,718 patients
undergoing a total of 14,447 ablations. Median age [IQR] was 63
years [55 to 69], and 70 percent were male. We identified 9,718
first-time ablations, 3,441 second-time ablations, 955 third-time
ablations, and 333 fourth or more ablations.Recurrent AF
increased by number of ablations. In first and second ablations,
the probability of experiencing recurrent AF was 42.9% and
44.2% respectively. In third and fourth or more ablation the
corresponding probability was 47.9% and 44.9% percent (Figure
1).Comparing recurrent AF in the temporal trends of 2013-2015
to 2016-2018, the cumulative incidence of recurrent AF by
incremental ablations decreased, and the first-time ablation was
comparatively more successful: Recurrent AF in first, second,
third, and fourth or more-time ablations were 47.0%, 49.0%,
55.0%, and 51.2% in 2013-2015, and in 2016-2018 it was 33.8%,
37.4%, 43.1%, and 41.8%, respectively (Figure 2).
Conclusion: In this large registry-based study, we identified the
risk of recurrence for patients undergoing multiple ablation
procedures for AF. The probability of recurrence increased by
the number of ablations most likely reflecting the more
advanced and symptomatic atrial disease in this population of
repeated ablations. The risk of AF recurrences after ablation
has been reduced over time, independently of the number of
procedures.

PO-651-08
NOVEL SLOW PATHWAY ABLATION STRATEGY
TARGETING THE FRACTIONAL POTENTIALS
HIGHLIGHTED BY THE LUMIPOINT MODULE
Yuji Wakamatsu MD; Koichi Nagashima MD, PhD, FHRS;
Hitoshi Mori MD, PhD; Kenta Tsutsui MD, PhD;
Maegaki Masaharu MD; Kazumasa Sonoda; Yoshifumi Ikeda MD,
PhD; Ritsushi Kato MD; Naokata Sumitomo MD, PhD, FHRS and
Yasuo Okumura MD, PhD
Background: Current anatomical slow pathway (SP) ablation for
typical slow-fast AVNRT has been emerged but still elusive, often
requiring considerable radiofrequency (RF) applications. We have
sometimes observed fractionated potentials in the SP area during
AVNRT.
Objective: This study aimed to assess whether the fractionated
potential sites during typical AVNRT highlighted by the Lumipoint
module corresponded with the successful SP ablation site and
the whether the fractionated potential-guided ablation reduces
the number of the RF applications.
Methods: This study included 48 patients (18 men, 51 6 20 years)
who had undergone the catheter ablation for the sustained typical
AVNRT in 4 clinical centers. The ultra-high-resolution map within
the Koch’s triangle was acquired by the multi-minielectrodebasket
catheter during typical AVNRTwith the Rhythmia mapping system.
In the first 27 patients, the anatomical SP ablation was performed,
and the area where the fractionated potentials were seen was
assessed offline. In the last 21 patients, the fractionated potentialguided ablation was performed with the Lumipoint module.
Results: The median of 7109 (4517, 12977) mapping points was
acquired during typical AVNRT with a mean cycle length of
367679 ms and VA intervals of 12 6 24 ms. The Lumipoint
module highlighted the fractionated potentials with a mean peak
setting of 8.461.8 at the Koch’s triangle in 40 patients (83%). SP
ablation was achieved at the mid-to-posteroseptal area in 18
patients and the posteroseptal area in 29 patients after the median
of 6 (2, 10) RF applications (Figure A). In the 40 patients in whom
the highlighted area was shown by the Lumipoint module, the 36
patients (90%) of successful ablation sites corresponded with the
fractionated potential area (Figure B). The RF application number
in the fractionated potential-guided SP ablation was less than that
in the conventional anatomical SP ablation [3 (1.5, 8.5) vs. 8 (4,
11), P50.03]. Atrioventricular block did not occur in any patients.
Conclusion: The fractionated potential acquired by the ultra-high
resolution map may be an objective target of SP ablation. The
fractionated potential-guided SP ablation might be a reasonable
strategy for typical AVNRT requiring fewer RF applications.
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remained unchanged (Panel B, P5NS). Number of SVT/AFL
operators and device operators remained relatively constant over
time as did the proportion of women operators (Figure Panels C
and D, P5NS). In 2019, 10 states (20%) had no women EP
operators who performed .10 of the cumulative EP procedures
annually, 20 states (39%) had no women AF operators nor
women SVT/AFL operators who performed .10 procedures
annually, and 10 states (20%) had no women device operators
who performed .10 implantations annually.
Conclusion: Women EP operators remain under-represented
and the proportion of women is stagnant even in areas of major
clinical growth such as AF ablation. One fifth of states had no
women operators who performed .10 EP procedures annually.
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PO-652-01
TEMPORAL AND GEOGRAPHICAL TRENDS IN WOMEN
OPERATORS OF ELECTROPHYSIOLOGY PROCEDURES
IN THE UNITED STATES
Stacey Howell MD; Timothy Simpson MD, PharmD;
Tamara M. Atkinson MD; Cara N. Pellegrini MD, FHRS and
Babak Nazer MD
Background: Cardiac electrophysiology (EP) has one of the
lowest percentages of women within medicine.
Objective: To determine temporal and geographical trends in
women EP operators in the United States.
Methods: We extracted data from the Medicare Provider
Utilization and Payment Database (MPUPD) from 2013-2019
using procedure codes for atrial fibrillation (AF) ablation,
supraventricular tachycardia/atrial flutter (SVT/AFL) ablations,
and cardiac device implantation. MPUPD excludes operators
who perform , 10 procedures annually for individual procedure
codes. The proportion of women operators was compared over
the seven-year study period using c2 test.
Results: On average annually between 2013 to 2019, 5.30%
(n5187) of the 3,524 EP operators were women (Panel A).
Procedure-specific analysis demonstrates similarly low
proportion of women EP operators across each procedure type
(Panels B-D). Despite a 137% increase in total AF operators over
the 7-year period, the proportion of women AF operators

PO-652-02
NEIGHBORHOOD SOCIOECONOMIC DISADVANTAGE AND
THE RISK OF DEATH FOLLOWING HOSPITALIZATION WITH
VENTRICULAR ARRHYTHMIAS
Peter Haigh MD; Ryan Kipp MD, FHRS; Matthew Kalscheur MD;
Ann Sheehy MD, MS; Christie Bartels MD; Amy Kind MD, PhD
and Ryan Powell PhD, MA
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Background: There is limited information on how social
determinants of health may influence risk of death following
hospitalization with ventricular arrhythmias (VA).
Objective: To determine the impact of neighborhood
socioeconomic disadvantage on mortality during or following
hospitalization with VA.
Methods: Using the 100% U.S. Medicare inpatient dataset of
fee-for-service beneficiaries admitted with ventricular
tachycardia or ventricular fibrillation from January 1, 2014 to
November 30, 2014, multivariable logistic regression was used to
determine the association of clinical factors and neighborhood
socioeconomic disadvantage with death in-hospital or within 30
days of discharge. Level of neighborhood socioeconomic
disadvantage for each patient was measured by the Area
Deprivation Index which consists of neighborhood-level
education, income, housing, and employment factors.
Results: Of the 138,349 patients included in the analysis, 29,878
(21.6%) died during or within 30 days of hospital discharge.
Those residing in more disadvantaged neighborhoods had a
higher risk of death in-hospital or within 30 days of discharge
(Figure 1). After adjustment for age, gender, race, hospital
characteristics, and medical comorbidities, patients from
neighborhoods with the most socioeconomic disadvantage had
significantly higher risk of death (OR 1.10, 95% CI 1.05-1.15).
Conclusion: In patients hospitalized with VA, our findings
suggest that neighborhood socioeconomic disadvantage
impacts risk of death during or within 30 days of hospital
discharge. This is in contrast to previous studies which failed to
identify an association between socioeconomic disadvantage
and 30-day mortality following hospitalization for myocardial
infarction, pneumonia or heart failure. Further studies are needed
to determine the etiology of this disparity and design
interventions to reduce the risk of death amongst those living in
the most disadvantaged neighborhoods.
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Background: The assessment of procedural outcomes is
critically important for quality improvement in electrophysiology,
yet there are limited resources allocated for this activity within
many hospital systems. Electronic data warehouses (EDW)
provide data that can be used for performance and quality
measures, however validation of this data is required to ensure
adequacy of this approach as a surrogate for manual chart review
(MCR).
Objective: We evaluated the accuracy of EDW data for
assessing follow-up atrial fibrillation and flutter (AF/AFL)
ablations and cardiac device procedures (CDP).
Methods: We identified all patients undergoing AF/AFL ablations
or CDP between 01/01/2020 and 06/30/2020 at our hospital
using a query that utilized data from the EDW. We used the same
source to identify repeat procedures, outpatient clinical follow-up
(as a method of ensuring the patients stayed within our hospital
system), and all-cause mortality within a year of the initial
procedure. We performed MCR of the cases in the original
cohort.
Results: In the study period, 335 patients underwent an AF/AFL
or AV node (AVN) ablation and 535 patients underwent a CDP.
The population had a high cardiology follow-up rate within our
hospital system within the first year: 94.9% of ablation patients
and 85.8% of device patients.
The query was 91.3% (21/23) sensitive for identifying repeat AF/
AFL ablations: 6.1% (17/280) were repeat AF/AFL, 1.8% (1/55)
were repeat AVN and 1.8% (5/280) were an AVN after AF/AFL.
The query was 37.8% (14/37) sensitive in identifying repeat CDP
(6.9% overall rate of repeat CDP): 0.9% (5/535) of the CDP were
due to infection. MCR identified that the initial query overlooked
repeat procedures within the same hospitalization, but after
revision it had 100% sensitivity for case identification.
Our initial query was 100% sensitive for identifying mortality. The
one-year all-cause mortality rate was 1.1% (3/280) for AF/AFL and
14.5% (8/55) for AVN ablations, none of which appeared to be
procedurally-related based on MCR. The mortality rate for CDP
was 9.7% (52/535), one of which was procedurally-related based
on MCR.
Conclusion: The EDW has the potential to be an efficient and
accurate source of data for quality assessment but requires
validation. Outcomes such as mortality will still need to be
adjudicated by MCR.

PO-652-04
BURDEN OF ATRIAL FIBRILLATION IN PATIENT ADMITTED
FOR PULMONARY EMBOLISM. ANALYSIS USING
NATIONAL INPATIENT SAMPLE

PO-652-03
HARNESSING BIG DATA TO TRACK QUALITY FOR
INTERVENTIONAL ELECTROPHYSIOLOGY PROCEDURES
Kathryn Xu; Danielle Stewart RN, BSN, MBA;
Chelsey Thomas BS; Jacob Cohen MS; Pam Rush RN, MS;
Steven Bradley MD, MPH; Raed H. Abdelhadi MD;
Charles C. Gornick MD; Robert G. Hauser MD;
William T. Katsiyiannis MD; Kristopher D. Krueger MD, PhD;
Daniel P. Melby MD; Manjunath Pai MD; Jay Sengupta MD;
Chuen Y. Tang MBBS; John S. Zakaib MD and
JoEllyn C. Moore MD

Mubarak Yusuf MD; Faridat Moyosore Abdulkarim MD;
Muhammad Haisum Maqsood MD; Maryam Yusuf MD;
Michael Fatuyi MD; Mohannad Al-Khateeb MD; Ali Horoub MD;
FAVOUR EKERETE MARKSON MBBS; FNU Farukhuddin MD
and Armghan Azhar Azhar Munir MD
Background: Approximately 1-2% of the adult population is
affected by atrial fibrillation (AF), making it the most common
cardiac arrhythmia. Patient with a known history of cardiac
arrhythmia such as AF has higher chances of developing Venous
Thromboembolism (VTE) usually during the first six months of
diagnosis with a higher predilection for pulmonary embolism
(PE). Likewise, patients with VTE are at increased risk for AF.
There have been conflicting outcomes in studies investigating the
prognostic effect of AF in acute PE.
Objective: We aim to investigate the prognostic effect of atrial
fibrillation on acute pulmonary embolism.
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Methods: Using the 2019 National Inpatient Sample database,
we identified adult patients hospitalized with Pulmonary
embolism (PE) as principal discharge diagnosis. The identified
admission was stratified into 2 cohorts based on atrial fibrillation
AF presence using ICD-10 codes. The primary outcome was
inpatient mortality, while secondary outcomes were the length of
stay (LOS), total hospital charge, cariogenic shock, cardiac
arrest, respiratory failure (RF), and the need for invasive
mechanical ventilation were analyzed using multivariable logistic
and linear regression analysis.
Results: A total of 188,355 patients were admitted for PE, with
12.9 % having underlying AF. Demographic characteristics
based on AF vs non-AF cohorts with mean age of 73.6 years (CI
73.3-74.0) vs 62.1 years (CI 61.8- 62.3), females (45.8% vs
52.7%), Whites (80.7% vs 69.6%), non-hispanic Black (11.4% vs
20.6%), and Hispanic (4.1% vs 6.0%). PE with AF showed a
significantly higher mortality (6.1% vs 2.8%, adjusted odds ratio
of 1.79 [95% CI 1.55-2.08; p , 0.0001]) compared to non-AF
(Table 1).
Conclusion: AF resulted in increased mortality and worse
clinical outcomes in patients admitted for acute PE. Clinicians
should be aware of this prognostic effect and should include AF in
the risk stratification tool.
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Results: From 2013 to 2019, annual rate of all cardiac EP
procedures increased from 817.91 to 1089.68. Catheter-based
EP procedures increased from 323.73 to 675.01, while CIED
rates decreased from 494.18 to 414.67. Proportion of catheterbased EP procedures being PVI increased from 14.28% to
18.68%. Percentage of EP physicians performing catheter-based
EP procedures increased from 58.0% to 80.5%. Percentage of
EP physicians performing CIED procedures increased from
29.2% to 50.8%. While number of physicians performing these
procedures increased from 4326 to 4882, rates of female
physician operators remained at approximately 5% or less.
Conclusion: Rates of EP procedures have increased among
Medicare beneficiaries, with rates of catheter-based EP
procedures now eclipsing CIED procedures. Additionally, a greater
proportion of catheter-based EP procedures are PVI. There has
been no appreciable change in proportion of female operators.
These data have important implications for the EP workforce.

PO-652-06
A NOVEL MEASURE TO IDENTIFY INEQUITY IN THE
TREATMENT OF ATRIAL FIBRILLATION: DECREASED
ACCESS TO CARDIOVERSION/ABLATION IN COUNTIES
WITH LOW HEALTH RANKINGS

PO-652-05
TRENDS IN ELECTROPHYSIOLOGY PROCEDURES AND
OPERATOR CHARACTERISTICS FROM 2013 TO 2019
Monte Scott MD; Tina Baykaner MD, MPH; T. Jared Bunch MD,
FHRS; Jonathan P. Piccini MD, MHS, FHRS;
Andrea M. Russo MD, FHRS; Wendy S. Tzou MD, FHRS;
Emily P. Zeitler MD, MHS and Benjamin A. Steinberg MD, MHS,
FHRS
Background: There are limited data on trends in cardiac
electrophysiology (EP) procedures in the US.
Objective: To provide the latest US trends in cardiac EP
procedural volumes and characteristics of physician operators.
Methods: Trends were obtained from publicly-reported Centers
for Medicare and Medicaid Services data from 2013 to 2019.
Rates of catheter-based EP procedures (EP studies and
ablations) and cardiac implantable electronic device (CIED)
procedures were analyzed. Pulmonary vein isolation (PVI; code
93656) procedures were further evaluated. All procedural rates
were calculated per 100,000 Medicare beneficiaries. Operator
characteristics included sex and physician subspecialty.

Ashley E. Burch PhD; Jan Wong and William Irish
Background: Adequate treatment of atrial fibrillation (AF) is
critical for managing patient stroke risk and quality of life.
Cardioversion and ablation (CV/A) procedures are commonly
performed to treat AF, yet differences in access to these treatments
have not been explored from a population health perspective.
Objective: Identify potential inequity in AF treatment by
comparing rates of CV/A occurring among hospitalized patient’s
residing in less healthy counties to their counterparts living in
healthier counties.
Methods: This study utilized data from the 2018 Health Cost and
Utilization Project State Inpatient Database for North Carolina
(NC). Adult patients with AF were identified using I48.X
diagnostic codes. Among these patients, CV/A procedures were
identified. Counties were selected using The Robert Wood
Johnson Foundation County Health Rankings. We calculated the
prevalence of CV/A among AF patients in the top 5 healthy
ranked counties (HRC) and the bottom 5 lowest ranked counties
(LRC). The Proportional Engagement Ratio (PER), a measure of
medical utilization disparity, was calculated by dividing the
observed number of CV/A in the 5 LRC by the expected number
of CV/A using the 5 HRC as the standardized reference.
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Results: In 2018 approximately 2 million adults lived in the HRC
while 243,161 lived in the LRC. Residents in the LRC are typically
older, have less education, lower income, and are more likely
uninsured compared to HRC residents. A total of 546 individuals
in the LRC were hospitalized with a primary indication of AF (2.2
per 1000 population) compared to 1,938 in the HRC (1.0 per 1000
population, p,0.001). A total of 499 CV/A procedures were
performed, 63 in the LRC and 436 in the HRC. After adjusting for
age, sex, and race, the rate of CV/A in the HRC was 21.9 versus
14.0 in the LRC. Using HRC as the reference, the PER for the
LRC was 0.62 (95% CI of 0.49, 0.78).
Conclusion: Within NC, the prevalence of hospitalization for AF
is 2.2 times higher in LRC while the rate of CV/A is 38% lower
compared to HRC. These findings may suggest that patients
residing in LRC have yet to begin standard medication
management as a first step in the treatment of AF and begin this
initial treatment only as a result of hospitalization. In contrast,
residents of HRC may be exhibiting advanced AF progression
and are now hospitalized to received CV/A.
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PO-653-01
PERSISTENTLY LOW QUALITY-OF-LIFE MEASURES ARE
ASSOCIATED WITH AN INCREASED RISK OF ADVERSE
OUTCOMES IN PATIENTS WITH ATRIAL FIBRILLATION
Matthew Segar MD, MS; Shyon Parsa; Mehdi Razavi MD;
Mohammad Saeed MD and Ambarish Pandey MD, MSCS
Background: Atrial fibrillation (AF) is associated with significant
changes in quality of life (QoL), but the association between QoL
changes over time and adverse outcomes is unknown.
Objective: To identify unique QoL trajectories in patients with AF
and explore factors associated with QoL and risk of adverse
outcomes.
Methods: Participants from the AFFIRM trial with available QoL
measures were included. Longitudinal K-means clustering was
used to identify clusters based on the underlying QoL trajectory.
Multinomial logistic regression models were constructed to
evaluate associations between participant characteristics and
clusters. Adjusted Cox proportional hazard models were
constructed to assess cluster membership with composite (allcause mortality, cardiac arrest, ischemic stroke, or major bleed)
outcomes.
Results: Among 733 participants (median age 71 years, 38.6%
female), the median (interquartile range [IQR]) SF-36 score was
39 (31-47) with 4 trajectory clusters identified (Fig. 1A) Compared
to the high QoL trajectory, female sex (OR [95% CI] 5 5.08 [4.46,
5.70]), diabetes (OR [95% CI] 5 7.62 [6.82-8.42], and moderate/
severe left atrial enlargement (OR [95% CI] 5 1.38 [0.60-2.16])
were associated with the low QoL trajectory (Fig. 1B). Compared
to participants in the high trajectory cluster, participants in the low
trajectory cluster had an 88% increase in composite outcomes
(HR [95% CI] 5 1.88 [1.01-3.52]). No differences in adverse
outcomes were observed between the increase and decrease
cluster trajectories.
Conclusion: Among patients with AF, persistently low QoL
measures were associated with a significantly increased risk
of adverse outcomes. Addressing the symptom burden
among patients with AF may improve the risk of adverse
events.

PO-653-02
MORTALITY RELATED TO ANTIARRHYTHMIC CHOICE
AMONG PATIENTS WITH ATRIAL FIBRILLATION AND LEFT
VENTRICULAR HYPERTROPHY
Natthapon Angsubhakorn MD; Arianne Clare Agdamag MD;
Anders Westanmo PharmD; Amy Gravely MA; Lin Yee Chen MD,
FHRS and Selcuk Adabag MD, MS, FHRS
Background: Current atrial fibrillation (AF) guidelines
recommend only amiodarone or dronedarone as antiarrhythmic
drugs (AAD) in patients with left ventricular hypertrophy (LVH),
due to a postulated pro-arrhythmic risk. However, there are
limited clinical data to support these recommendations.
Objective: To determine mortality risk associated with AAD
choice in patients with AF and LVH.
Methods: We retrospectively reviewed the records of 8204
patients who had an AAD prescription and transthoracic
echocardiogram (TTE) performed at the VA Midwest Health Care
Network from December 2000 to May 2021. Patients with a
diagnosis of ventricular tachycardia or AAD prescription , 3
months were excluded. The included patients must have a
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diagnosis of AF and LVH, defined by LV septum or posterior wall
thickness  1.4 cm.
Results: A total of 1277 patients (mean age 70.2 6 9.5 years,
99.6% male, and 91.2% white) were included in the analysis. Of
these, 774 (60.6%) were prescribed amiodarone and 504
(39.4%) a non-amiodarone AAD. All-cause mortality was higher
among patients prescribed amiodarone (p , 0.0001, Figure).
Amiodarone was associated with a 1.36-fold higher risk of
mortality (95% CI 1.05-1.77, p 5 0.02) after adjusting for age,
sex, year of therapy initiation, BMI, CAD, hypertension, diabetes
mellitus, eGFR, LV ejection fraction, and LV mass. Subgroup
analysis in patients with severe LVH (LV mass . 292 grams) also
showed higher mortality in the amiodarone group (HR 1.660,
95% CI 1.235-2.232, p 5 0.0008).
Conclusion: Among patients with AF and LVH, amiodarone was
associated with significantly higher mortality than other AAD. If
confirmed, these results suggest a change in guideline
recommendations for AAD choices in patients with LVH.
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Results: Factors associated with increased odds of in-hospital
mortality (27.1%) included demographics (male gender, race and
increased age), presenting vitals (SpO2,92% and heart rate
.120bpm), and presenting metabolic panel values (serum
lactate.2.0 mmol/L, sodium.145, mmol/L, BUN.40mmol/L,
AST.40U/L, Cr.1.3mg/dL, glycose.100mg/L). Medical
diagnoses associated with in-hospital mortality were congestive
heart failure, chronic obstructive pulmonary disease, and
coronary artery disease. Lastly, using all measurements and
diagnoses of the presenting ECG, the presence of QTc.500ms
was independently associated with in-hospital mortality with OR
of 1.41 (95% CI 1.05-1.90). All above parameters were
incorporated into a risk score that accurately predicted in-hospital
mortality (AUC 0.78).
Conclusion: In the largest cohort of COVID-19 patients with
complete ECG data on presentation, we found that in addition to
demographics, presenting vitals, clinical history, and basic
metabolic panel values, QTc.500ms is an independent risk
factor for in-hospital mortality.

PO-653-04
FREQUENT DYSSYNCHRONOUS PREMATURE ATRIAL
CONTRACTIONS LEAD TO ADVERSE REMODELING AND
ATRIAL FIBRILLATION IN A SWINE MODEL
Satoshi Higuchi MD; Aleksandr Voskoboinik MBBS, PhD;
Sung Il Im MD; Dwight Bibby RDCS; Carol Stillson BS;
Adam C. Lee MBBS, CEPS-A, CCDS; Gregory M. Marcus MD,
FHRS; Jeffrey E. Olgin MD, FHRS; Dolkun Rahmutula MD;
Eric Vittinghoff PhD; Theodore P. Abraham MD and
Edward P. Gerstenfeld MD, FHRS

PO-653-03
DELAYED CARDIAC REPOLARIZATION AS A PREDICTOR
OF IN-HOSPITAL MORTALITY IN COVID-19 PATIENTS
Amarbir Singh Bhullar MBBS, MD; Kristie Coleman BA, BSN,
CCRC, RN; Nikhil Sharma BS, MD; Stefanos Zafeiropoulos MD;
Umair Ansari; Tia Bimal MD and Stavros Mountantonakis MD
Background: Coronavirus disease of 2019 (COVID-19), caused
by severe acute respiratory syndrome coronavirus 2 (SARSCoV-2), was declared a global pandemic by the World Health
Organization (WHO) and has resulted in widespread mortality.
The 12- lead ECG is a noninvasive and widely available tool that
has been utilized as a risk stratification tool in conjunction with
standard vital signs and lab values for many diseases, however
its utility in COVID-19 patients has not been explored.
Objective: With the rapid influx of COVID-19 admissions during
the first wave of the pandemic, there was an obvious need for an
efficient and streamlined risk stratification tool to aid in triaging. To
this date, no clinical prediction tool exists for patients presenting
to the hospital with COVID-19 infection.
Methods: This was a retrospective cohort study to identify
predictors of all cause in-hospital mortality in admitted patients
with COVID-19. The cohort was comprised of 7,098 patients who
were admitted between March 1, 2020, and April 27, 2020, with a
positive SARS-COV-2 nasal swab, 12-lead ECG, and complete
basic metabolic panel within the first 48 hours and 96 hours of
presentation respectively.

Background: Frequent premature atrial complexes (PACs) are
associated with future incident atrial fibrillation (AF), but whether
PACs contribute to the development of AF through adverse atrial
remodeling has not been studied.
Objective: To explore the impact of frequent PACs from different
sites on atrial remodeling in a swine model.
Methods: Thirty swine were exposed to paced PACs (50%
burden) for 4 months in 3 groups; (1) PACs from the lateral left
atrium (LA) via the coronary sinus (LA-PAC; n510); (2) PACs
from the interatrial septum (Sep-PAC; n510); and (3) controls
without PACs (CTRL, n510). Detailed EP study and
echocardiography were performed at baseline and prior to
sacrifice. Fibrosis was quantified histologically and molecular
analysis performed using western blot.
Results: LA-PACs were associated with longer P wave duration
(99612ms vs. 75610ms vs. 6465ms; p,0.001) and greater
dyssynchrony (75619ms vs. 40616ms vs. 38616ms; p,0.001)
compared to the Sep-PACs and CTRL. After 4 months, LA-PAC
group had the greatest degree of LA dilation (D from baseline;
5.961.2cm2 vs. Sep-PAC 4.162.0cm2 vs. CTRL 0.960.3cm2;
p,0.001), the lowest peak atrial strain (D from baseline;
-17.763.3% vs. Sep-PAC -12.764.1% vs. CTRL -0.764.2 %;
p,0.001), the slowest conduction velocity (1.160.2m/s vs. SepPAC 1.360.2m/s vs. CTRL 1.560.2m/s; p,0.001) and the
longest duration of inducible AF (D from baseline: 131 [IQR 30,
192]secs vs. Sep-PAC 16 [6, 26]secs vs. CTRL -1[-16, 7]secs;
p,0.001). The LA-PAC group also had a significant increase in %
LA fibrosis and up-regulation of protein levels of Collagen-1 and
TGF-b (p,0.05).
Conclusion: In a swine model, frequent PACs resulted in LA
remodeling and increased induced AF duration. PACs arising
from the lateral LA produced greater structural and electrical
remodeling compared to those from the septum. These data
suggest that frequent PACs are not just an epiphenomenon but
may promote AF maintenance via fibrosis and slow conduction.
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we demonstrate here that AF complexity is a prerequisite to
detect fractionation resulting from spontaneous action potential
generation of AF sources.

PO-653-06
RISK FACTORS ASSOCIATED WITH INCIDENT CARDIAC
CONDUCTION DISEASE
Katrine Frimodt-Moeller MB; Elsayed Z. Soliman MD; Jorge Kizer;
Eric Vittinghoff; Bruce Psaty; Tor Biering-Sùrensen;
john gottdiener and Gregory M. Marcus MD, FHRS

PO-653-05
ELECTROGRAM FRACTIONATION IS DEPENDENT ON
ATRIAL FIBRILLATION AND ITS DEGREE OF
ORGANIZATION
Atul Verma MD, FHRS; Peter Ruppersberg MD;
Melissa H. Kong MD, FHRS; Andreas Rillig MD and Tamas SziliTorok MD, PhD
Background: Fractionated potentials often observed in atrial
fibrillation (AF) patients have been discussed as ablation targets
(CFAEs), but such ablation has not improved outcomes. Sources
of AF identified by electrographic flow (EGF) mapping often
colocalize with fractionated atrial potentials whereas more
organized supraventricular tachycardias do not.
Objective: Assess if fractionated areas of AF sources change
their unipolar morphology upon regularization of AF and
termination towards less complex rhythms like atrial tachycardia
(AT) or flutter (AFL).
Methods: Unipolar electrograms were recorded for 1-min
intervals with 64-pole basket catheters. AF sources and regions
of fractionation were identified in EGF maps. In some cases, AF
terminated to ATor AFL during recording without changing basket
position. EGF maps and degree of fractionation was reassessed
after rhythm change.
Results: We examined 10 patients in whom AF organized to AT
or AFL during EGF mapping with stable basket catheter position.
EGF maps recorded during AF showed active sources
surrounded by chaotic flow with variable flow directionality.
Fractionation Maps showed flow diverging from active sources
surrounded by fractionated signal. Upon termination to ATor AFL,
flow becomes more homogenous with uniform flow directionality.
Pacing to simulate focal sources resulted in Fractionation Maps
showing focal origin of flow at pacing location without fractionated
signal around it.
Conclusion: Fractionation has been associated with substrate
modification and seen as a mechanism of AF sources. However,

Background: Progressive cardiac conduction disease can lead
to syncope, heart failure, and death. The only available therapy is
pacemaker implantation, with no established prevention
strategies. While a few immutable characteristics have been
shown to presage conduction disease, research to identify
modifiable risk factors has been scant.
Objective: To identify modifiable risk factors associated with
incident conduction disease.
Methods: We used longitudinal data from the Cardiovascular
Health Study, a community-based cohort study of 5888 adults  65
years, with annual 12-lead electrocardiograms obtained over 10
years. We excluded participants with prevalent congestive heart
failure (CHF), myocardial infarction (MI), atrial fibrillation,
ventricular pre-excitation, or conduction disease. Baseline
characteristics were examined as risk factors of incident
conduction disease, including first degree atrioventricular (AV)
block, left anterior fascicular block, left posterior fascicular block,
right bundle branch block, left bundle branch block, intraventricular
block, Mobitz type II block, and third degree AV block.
Results: During a median follow-up of 7 years (IQR 1-9 years),
1,036 exhibited incident conduction disease. Older age, male
sex, a larger body mass index, and diabetes were each
associated with a higher risk of conduction disease, whereas
more physical activity was associated with a lower risk (Figure 1).
More physical activity remained associated with a lower risk after
adjusting for time-updated CHF and MI.
Conclusion: While some difficult to control comorbidities were
associated with conduction disease as expected, a readily
modifiable behavior, physical activity, was associated with a
lower risk.

PO-653-07
VENTRICULAR ARRHYTHMIAS BEFORE AND AFTER
NONINVASIVE CARDIAC RADIOABLATION: A
SECONDARY ANALYSIS OF THE ENCORE-VT TRIAL
Philip Craig Wiener DO; Curtis M. Steyers MD; Kaitlin Moore BS;
Stacey Rentschler MD, PhD; Cliff Robinson MD;
Phillip S. Cuculich MD and Daniel H. Cooper MD

Poster Session III
Background: Noninvasive Cardiac RadioAblation (CRA) is a
new therapy for refractory ventricular tachycardia (VT) that
delivers focused radiation to VT-related myocardial scar.
Because radiation leads to fibrosis over time, we hypothesize VT
rates after CRA would be slower.
Objective: To compare heart rates of spontaneous VT that
occurred before and after CRA in patients with scar-based VT.
Methods: This was a retrospective analysis of ICD interrogations
from the ENCORE-VT trial (NCT02919618), where patients with
high-burden of VT were treated with 25 Gray/1 fraction to the
myocardial scar near the VTexit site. For each patient, all deviceidentified VT episodes which required therapy were reviewed for
the 6-month period prior to CRA and 6-month period after
(excluding 6-week blanking period). Episodes of polymorphic VT
and ventricular fibrillation (VF) were excluded. Heart rates (bpm)
of spontaneous VT was used for primary comparison.
Results: Of the 19 patients enrolled into the trial, 16 were included
for analysis (excluded 2 patients treated for PVCs, 1 patient death
in first 6 months) and 14 patients had VT after CRA. Mean VT rate
before and after CRA was 140bpm (range 90-195 bpm) and
154bpm (range 105-215bpm, p50.057). Per-patient analysis
(Figure) showed that VTwas faster in 7 patients (50%), similar in 6
patients (43%), and slower in 1 patient (7%). For patients with
faster VT, the mean difference between pre-CRA and post-CRA
VTwas 21bpm (10-107bpm difference). Although all patients were
taking lower doses or fewer medications, 12 patients remained on
at least one antiarrhythmic medication (AAM).
Conclusion: Compared to before radioablation, spontaneous
VT after CRA was not slower. In fact, 50% of patients who
experienced VT after CRA had faster VT. While modest deescalation of AAM may be a cause, recent murine data supports
the possibility of enhanced conduction velocity (via increased
connexin 43 and sodium channel expression) contributing to
shorter VT cycle length.
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Objective: We performed a retrospective study of patients with
ventricular tachycardia (VT) storm who underwent heart
transplant and compare the outcomes of those who received
prior ablation to those who did not.
Methods: VT storm was defined as three or more episodes of
sustained VT, with or without external defibrillation or appropriate
implantable cardioverter-defibrillator therapy within 24 hours.
Patients who underwent heart transplantation at UCSD between
2010 and 2021 (N5411) were screened for history of VT storm
(n534). Patients were then stratified by occurrence of VTablation
prior to transplant. We compared time to transplant and posttransplant survival using Chi square and Mann Whitney U tests.
Results: Of the 34 patients with VT storm, 14 underwent VT
ablation and 20 did not. Median age was 63 years old. Patient
demographics between the two groups were similar, except
prevalence of chronic kidney disease stage  3 (70% vs 29%,
p 5 0.017) was higher in patients without VT ablation. Four
patients expired during follow up, with no statistically significant
difference between the two groups. Median time from VT storm to
transplant was 206.5 days in those who underwent ablation
compared to 66.5 days (p 50.046) in those who did not (Table 1).
Conclusion: In a single-center, retrospective study of patients
with advanced heart failure and VT storm, VT ablation extended
transplant-free survival without affecting mortality. Larger studies
are needed to assess the optimal management strategy in this
patient population.
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EFFECT OF VT ABLATION ON TIME BETWEEN VT STORM
AND HEART TRANSPLANT

REGULAR COFFEE INTAKE IS SAFE AND IMPROVES
SURVIVAL IN PEOPLE WITH UNDERLYING ARRHYTHMIA
AND/OR CARDIOVASCULAR DISEASE

Emily Margolin MD; Andrew Lin MD; Gordon Ho MD, FHRS;
Frederick T. Han MD, FHRS; Victor Pretorius MBChB;
Eric Adler MD; Gregory K. Feld MD, FHRS; Jonathan C. Hsu MD,
FHRS and Kimberly N. Hong MD

Peter M. Kistler MBBS, PhD, FHRS; David Chieng MBBS, CCDS;
Rodrigo Canovas PhD; Joseph B. Morton MBBS, PhD;
Geoffrey Lee MBChB, PhD; Liang-Han Ling MBBS, PhD;
Sandeep Prabhu MBBS, PhD; Aleksandr Voskoboinik MBBS,
PhD; Hariharan Sugumar MBBS, PhD; Louise Segan MBBS and
Jonathan M. Kalman MBBS, PhD, FHRS

Background: Ventricular arrhythmia occurs frequently in patients
with advanced heart failure. Although these patients are often
managed with ablation and/or advanced therapies in contemporary
practice, the optimal treatment strategy is not well-characterized.

Background: Historically physicians recommend avoiding
coffee in patients with underlying arrhythmia and cardiovascular
disease (CVD) as data is lacking on safety of coffee consumption
in this group.
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Objective: To investigate the associations between coffee and
mortality/arrhythmia outcomes in people with underlying cardiac
conditions.
Methods: The UK Biobank consists of 502543 people followed
over . 10years with outcomes linked to ICD-10 codes. Selfreported coffee intake was divided into 0, ,1, 1, 2-3, 4-5, .5
cups/day. CVD was defined as a composite of coronary heart
disease, stroke and cardiac failure. Cox regression was used to
assess associations with mortality/arrhythmia outcomes.
Results: Arrhythmias were diagnosed in 24,111 participants of
which 4581(19%) died during follow up of 12.2 61.7 yrs. Coffee
intake in those with any arrhythmia was associated with reduced
mortality (lowest risk at 1 cup/day HR 0.85, CI 0.78-0.94,
p,0.01). There was no increase in sudden cardiac death risk
(p50.35). 1 cup/day was associated with improved survival in AF/
AFL (HR 0.82, CI 0.73-0.93, p,0.01). Mortality in those with SVT
and VT/VF was unaffected by all levels of coffee intake. In
participants diagnosed with CVD(34,279), coffee consumption at
all levels was not associated with increased risk of arrhythmia,
including AF/flutter. Mortality risk was significantly reduced in
participants with CVD who consumed 2-3 cups of coffee/day
(HR0.92, CI 0.86-0.99, p50.03).
Conclusion: Regular coffee intake is associated with improved
survival in those with underlying arrhythmias. In prevalent CVD,
coffee intake is safe with no increase in risk of arrhythmia. Coffee
should not be discouraged in patients with underlying CVD and/
or arrhythmias.
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nodal (AVN) conduction over the SP, and in the His region in 2
cases (2NVPs) indicating retrograde AVN conduction over the
fast pathway (FP). All cases had a longer stimulus-atrial interval
(SAI) without any change in the atrial activation sequence during
the loss of His capture compared with that during His capture
(196plusminus69 and 157plusminus61 ms). One of the 2 NVPs
with retrograde SP conduction and both NVPs with retrograde FP
conduction had the same stimulus-local ventricular interval (SVI)
regardless of His capture, i.e., a true AVN response (Figure 1A).
However, 1 NVP with retrograde SP conduction had a longer SVI
and the same local ventriculoatrial interval during the loss of His
capture, i.e., only an accessory pathway response (Figure 1B).
Both NFPs had a true AVN response (Figure 1C). The most
plausible mechanisms for each response are shown in Figure 2AC. The accessory pathway response in the NVP case (Figure 1B
and 2B) was possibly due to the difference in the time to reach the
ventricular insertion of the NVP between pacing with His capture
(SVI: 50 ms) and pacing with the loss of His capture (SVI: 65 ms,
Figure 1B). The short SVI in pacing with His capture might be
explained by the rapid conduction over the septal branch of the
left posterior fascicle.
Conclusion: The response to the PHP varied with the NVPs, but
an AVN response was seen with all NFPs. The difference in the
response to the PHP was possibly due to the difference in the
time that the PHP reached the ventricular insertion of the NVP
between pacing with His capture and pacing with the loss of His
capture.

PO-654-02
RESPONSE TO PARAHISIAN PACING IN THE SETTING OF
THE PRESENCE OF CONCEALED NODOVENTRICULAR/
NODOFASCICULAR PATHWAYS
Koichi Nagashima MD, PhD, FHRS; Yoshiaki Kaneko MD, PhD;
Mitsunori Maruyama MD, FHRS; Akihiko Nogami MD, PhD;
Hitoshi Mori MD, PhD; Naokata Sumitomo MD, PhD, FHRS;
Kojiro Tanimoto MD; Yuji Wakamatsu MD; Kazuki Iso MD;
Satoshi Hayashida and Yasuo Okumura MD, PhD
Background: The response to parahisian pacing (PHP) in the
setting of the presence of a concealed nodoventricular/
nodofascicular pathway (NV/NFP) remains unclear.
Objective: We assessed the response to PHP in cases with a
concealed NV/NFP.
Methods: The intracardiac electrograms from 6 cases
(48plusminus21 years, 3 Male) with an NV/NFP (4 NVPs and 2
NFPs) were analyzed.
Results: Of the 4 NVPs and 2 NFPs, an NVP/NFP-related
orthodromic reciprocating tachycardia was inducible in 3 and 2,
respectively, and 1 NVP was an AVNRT bystander. All NV/NFPs
were attached to the slow pathway (SP). The earliest retrograde
atrial electrogram was seen in the proximal coronary sinus in 4
cases (2 NVPs and 2 NFPs) indicating retrograde atrioventricular

PO-654-03
POSTERIOR PERICARDIOTOMY TO PREVENT POSTOPERATIVE ATRIAL FIBRILLATION AFTER CARDIAC
SURGERY
Rahul Bhardwaj MD; Mohit K. Turagam MD;
Kuldeep Bharat Shah MD; Tahmeed Contractor MD;
Ravi Mandapati MD, FHRS, CCDS, CEPS-P;
Dhanunjaya R. Lakkireddy MD, FHRS and Jalaj Garg MD

Poster Session III
Background: Postoperative atrial fibrillation (POAF) is a
common complication following cardiac surgery. Posterior
pericardiotomy (PP) is a simple surgical method that reduces the
risk of POAF because it allows drainage of pericardial fluid into
the left pleural space, reducing the incidence of pericardial
effusion that may trigger POAF.
Objective: We aimed to investigate the potential beneficial
effects of PP in reducing POAF in patients undergoing cardiac
surgery.
Methods: We searched for Medline, Embase, Elsevier, PubMed
and Google Scholar literature to identify randomized controlled
trials (RCT) that had reported outcomes in adults patients postcardiac surgery undergoing PP. Primary outcome was reduction
in the POAF post-cardiac surgery following PP.
Results: Eleven RCTs with 2396 patients (1195 in PP group and
1201 in control) were included in the analysis. There was a
significant reduction in POAF after cardiac surgery in PP group
compared to control group (RR 0.46, 95%CI 0.34-0.63). PP also
effectively reduced atrial arrhythmia (RR 0.51, 95% CI 0.320.82), early pericardial effusion (RR 0.35, 95% CI 0.22-0.56), late
pericardial effusion (RR 0.08, 95% CI 0.03-0.20) and pericardial
tamponade (RR 0.24, 95% CI 0.11-0.53) while increasing the
incidence of pleural effusion (RR 1.39, 95% 1.07-1.80). No
significant differences were observed for pulmonary
complications, inotropic support, surgical revision for bleeding,
use of intra-aortic balloon pump, or all-cause mortality between
the two groups.
Conclusion: PP may be safe, and effective therapeutic strategy
in preventing POAF after cardiac surgery in adult patients.

PO-654-04
RISK OF NEW ONSET ATRIAL FIBRILLATION ASSOCIATED
WITH CONTEMPORARY TREATMENT OF LYMPHOMA
Amole O. Ojo MD, FHRS; Ilan Goldenberg MD; Scott McNitt MS;
Susan Schleede MS; Carla Casulo; Clive Zent MD;
Jeremiah Moore PharmD; Mujtaba Soniwala DO;
Mehmet K. Aktas MBA, MD, FHRS and Saadia Sherazi MD, MS
Background: Lymphoma treatment has been shown to be
associated with increased risk of atrial fibrillation (AF), especially
among patients treated with Bruton Tyrosine Kinase inhibitors
(BTKi). However, there are limited data on the risk of new onset
AF during lymphoma treatment among patients without a prior
history of AF.
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Objective: We sought to assess the risk of new onset AF during
contemporary treatment of lymphoma and stratify the risk by the
type of treatment.
Methods: Our study cohort consisted of 2,064 patients included
in the University of Rochester Medical Center Lymphoma
Database from January 2013 to August 2019. Multivariate cox
regression analysis was used to assess the risk of AF with time
dependent treatment categorized as BTKi/Non-BTKi treatment
vs. no treatment. Interaction-term analysis was used to evaluate
the association of lymphoma treatment with AF risk among
patients with versus without AF history.
Results: Median age was 64 (interquartile range 54; 72) years
and 42% were female. There were 1,957 patients (94.8%) with no
history of AF and these patients were younger and had fewer
cardiovascular risk factors. The overall rate of AF at 5-years
following the initiation of lymphoma treatment in patients without
prior history of AF was significantly higher (11%) compared to
prior to or without treatment (5%). Multivariate analysis showed
that BTKi treatment was associated with a 3.7-fold (95% CI 2.265.97; p,0.001) increased risk for AF compared to no treatment,
whereas non-BTKi treatment was not associated with a
statistically significant risk increase [HR 1.28 (95% CI 0.89-1.83);
p50.181] compared to no treatment. Among subgroups (Figure
1), risk of AF was most pronounced among patients with no prior
history of AF [HR52.66 (95% CI 1.75-4.05); p,0.001].
Conclusion: Our study shows a significant risk of AF after
initiation of BTKi treatment for lymphoma but not for non-BTKi
treatment. Absence of AF history was the most pronounced risk
factor for AF onset. Patients undergoing treatment for lymphoma,
especially with a BTKi, may benefit from AF surveillance during
and after treatment regardless of AF history.

PO-654-05
VISUALLY ESTIMATED LEFT ATRIAL APPENDAGE
LANDING ZONE DIAMETER BY FLUOROSCOPY: A SIMPLE
METHOD FOR WATCHMAN SIZING
Carola Gianni; Rodney P. Horton; Domenico G. Della Rocca;
Bryan C. MacDonald; Angel Quintero Mayedo;
Sanghamitra Mohanty; Amin Al-Ahmad; Mohamed A. Bassiouny;
J. David Burkhardt MD, FHRS; G. Joseph Gallinghouse MD,
FHRS; Patrick M. Hranitzky; Javier E. Sanchez and
Andrea Natale
Background: The choice of Watchman device traditionally relies
on multiplanar LAA landing zone diameter measurements
obtained by intra-procedural TEE. Visual estimation of the
landing zone diameter by fluoroscopy can provide a quick semi-
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qualitative alternative, but its role in device sizing has not yet
been explored.
Objective: Herein, we sought explore if fluoroscopic visual
estimation of the LAA landing zone is comparable to TEE.
Methods: This is a retrospective analysis of 58 consecutive
patients who underwent TEE-guided LAAO with Watchman FLX in
our center. On TEE, LAA size was determined as customary (i.e.,
widest diameter of the landing zone measured in 4 orthogonal 2D
views). On fluoroscopy, the diameter of landing zone was
estimated on LAA angiography by counting the number of times
the Watchman access sheath (OD 14-Fr, i.e. w5 mm) transects
the landing zone (figure). LAA angiography was performed in two
standardized views (RAO caudal and AP caudal) and
measurements were estimated by eye in the view that showed the
widest LAA ostium.The landing zone measurement estimated by
fluoroscopy was compared to the current standard obtained by 2DTEE. Both measurements were then compared to actual final
device size which met PASS criteria.
Results: Visual estimation of the landing zone was performed in
the AP caudal projection in 84% of cases. Mean widest landing
zone measurements are 20.563.9 mm with TEE and 19.864.5
mm with fluoroscopy (mean of differences -0.7 mm, 95% CI -1.4
to 0.01 mm). There is a strong correlation between visually
estimated and TEE-based landing zone measurements (r50.79,
95% CI: 0.67-0.87); figure). Both measurements have strong and
comparable correlation with final device size (TEE: r50.85, 95%
CI 0.76-0.91; r50.82, 95% CI 0.72-0.89).
Conclusion: Fluoroscopy-guided LAA sizing is a simple yet
accurate method to assess the landing zone and guide
Watchman sizing, offering comparable measurements to those
obtained with 2D-TEE.
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intracellular calcium overload and delayed afterdepolarizations
that lead to triggered activity. The store overload-induced calcium
release (SOICR) is thought to be one of the mechanisms of
triggered activity, and inhibition of SOICR has been suggested as
one of the antiarrhythmic effects of carvedilol.
Objective: The purpose of this study was to evaluate the effect of
carvedilol on OTVAs. To contrast the antiarrhythmic effect of
carvedilol, a randomized, head-to-head comparison with
flecainide for assessing non-inferioriy was performed.
Methods: Patients with ventricular premature beat (VPB) burden
 5% in a 24-hour Holter monitor which showed tall R wave in II/III/
aVF lead in the 12-lead electrocardiogram and normal left
ventricular ejection fraction were enrolled. And they were randomly
assigned to carvedilol or flecainide group. Dosages of medications
were titrated up to the maximum during the dose titration period.
Then we maintained the maximal dose for 12 weeks. The primary
analysis involved a change of 24-hr VPB burden (%) and the
secondary analysis involved symptom improvement.
Results: A total of 103 participants completed the protocol; 51
with carvedilol and 52 with flecainide. After 12 weeks of treatment
with maximal tolerable doses, mean VPB burden was
significantly decreased in both groups: 20.1 6 11.4 to 14.6 6
10.8% in carvedilol group (P,0.0001), 16.969.8 to 6.6 6 9.9% in
flecainide group (P,0.0001). The between-group difference was
4.9% with a 95% confidence interval, -9.15 to -0.68, which met
noninferiority criteria. The improvement of symptom assessed by
the visual analog scale (0-10) was similar between the two
groups (carvedilol: 4.262.1 to 2.162.2, P,0.0001 vs. flecainide:
4.162.2 to 2.062.0, P,0.0001).
Conclusion: In this study, carvedilol effectively inhibited OTVAs
in patients without structural heart disease which was not inferior
to flecainide. Considering that the carvedilol has been proved
safety and survival benefit in heart failure patients, it can be a
reasonable first line treatment option in patients with OTVAs.

PO-654-07
PO-654-06
ANTI-ARRHYTHMIC EFFECT OF CARVEDILOL ON
SUPPRESSING IDIOPATHIC VENTRICULAR
ARRHYTHMIAS ORIGINATING FROM VENTRICULAR
OUTFLOW TRACT
Jongmin Hwang MD, PhD, CEPS-A, CCDS; Yong Seog Oh MD,
PhD; Hyoungseob Park MD; Jong-Il Choi MD, MHS, PhD;
Young Soo Lee MD, PhD; Eue-Keun Choi MD, PhD; Donggu Shin MD; Young Keun On MD, PhD, FHRS; TaeHoon Kim MD; Min Soo Cho MD; Myung Hwan Bae and
Seongwook Han MD, PhD, FHRS, CCDS, CEPS-A
Background: The mechanism of ventricular arrhythmias (VAs)
occurring in the ventricular outflow tract (OT) is related to

HEART RATE ACCELERATION DURING
CARDIONEUROABLATION IS A WEAK PREDICTOR OF
SIGNIFICANTLY REDUCED PARASYMPATHETIC
MODULATION OF SINUS NODE

Peter Stiavnick
y MD; Dan Wichterle MD, PhD; Helena Jansova;
Predrag Stojadinovic MD; Jana Haskova MD; Petr Peichl MD,
PhD; Robert Cihak MD, PhD and Josef Kautzner MD, PhD
Background: Ablation of superior parasympathetic ganglia is
associated with acceleration of sinus rhythm (SR). This has been
considered a favorable sign during cardioneuroablation (CNA) for
the treatment of functional bradyarrhythmias.
Objective: We studied whether the relative increase in SR
frequency (DeltaSR) during CNA is a reliable predictor of
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significantly reduced parasympathetic modulation of the sinus
node (SAN).
Methods: In patients undergoing CNA under general
anesthesia, the gradual reduction in parasympathetic modulation
of SAN during the procedure was assessed by extracardiac right
vagal nerve stimulation (ECVS). The response to ECVS was
quantified by the ratio of the maximum P-P interval (induced by
ECVS) and the baseline SR cycle length (MaxPPratio). The
ECVS was performed repeatedly after partial ablation steps, and
therefore several pairs of DeltaSR and MaxPPratio values were
obtained in the course of the single procedure. A MaxPPratio
,1.5 was arbitrarily chosen as the criterion of significant
attenuation of vagally induced responses. The optimum
dichotomy of Delta-SR for the prediction of the MaxPPratio ,1.5
was found according to the criterion of the minimum distance of
the ROC curve from the point (0; 1).
Results: The study included 64 patients (mean age: 42 6 16
years, 48% men). A total of 188 intraprocedural pairs of DeltaSR
and MaxPPratio (2.9 6 2.1 pairs per procedure) covering the
wide distribution of their values (19 6 14 bpm for DeltaSR and 2.9
6 2.8 for MaxPPratio) were obtained. One half of ECVS tests
(51%) met the criterion of MaxPPratio ,1.5. In the analysis of
receiver operating characteristic, DeltaSR as a predictor of
significantly reduced parasympathetic modulation of SAN
showed an area under the curve (AUC) of 0.69 with 95%
confidence interval (CI) of 0.62 - 0.77 (Figure). The optimum cutoff (DeltaSR 20 bpm) had a sensitivity (SENS), specificity
(SPEC), positive (PPV), and negative predictive value (NPV) of
61%, 78%, 75%, and 66%, respectively.
Conclusion: Acceleration of SR during CNA is not a relevant
surrogate of significantly reduced parasympathetic modulation of
SAN. Elimination or significant suppression of responses of SAN
to ECVS serves as an excellent procedural endpoint that might
contribute to the favorable clinical outcome of the CNA.
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Objective: This study aims to investigate the efficacy and safety
of the use of IV sotalol in patients who are currently out of rhythm
immediately preceding DCCV.
Methods: This single-center retrospective observational study
includes patients admitted for implementation of a 1-day sotalol
initiation protocol. Subjects had a history of DCCV without
antiarrhythmic medication within a year prior to IV sotalol
administration. All AF/AFl patients received IV sotalol loading on
admission and then DCCV prior to discharge. The primary
endpoint was incidence of AF/AFl recurrence at 24 hours and 30
days post infusion. The secondary endpoints included incidence
of QTc prolongation .500ms (.550ms in those with ventricular
conduction abnormalities), bradycardia (,40bpm), ventricular
arrhythmias, and discontinuation of protocol.
Results: Between October 2020 and October 2021, 23 patients
(60.9% male, mean age: 71.6 + 7.9 years) underwent 1-day
sotalol initiation per protocol. DCCV was performed after the
infusion. All patients had persistent AF or atypical AFl. After
sotalol initiation, sinus rhythm was maintained in 22 patients
(95.6%) at 24 hours with a risk ratio of 1.1 (95% CI, 0.92 to 1.3)
and 14 patients (61%) at 30 days with a risk ratio of 2.8 (95% CI,
1.2 to 6.5). The same patients undergoing DCCV alone within the
year prior to IV sotalol initiation maintained sinus rhythm at a
lower percentage (87% at 24 hours and 21.7% at 30 days).
Prolonged QTc was observed in 5 patients (21.7%) during sotalol
infusion. QTc prolongation was observed in 1 patient (4.3%), 1
patient (4.3%), and 4 patients (17.4%) during the immediate, 24hour, and 30-day post DCCV periods, respectively. No patients
experienced bradycardia and 1 patient required discontinuation
of the protocol due to prolonged QTc interval.

Conclusion: Administration of IV sotalol prior to undergoing
DCCV may be effective in terms of maintaining sinus rhythm with
minimal additional associated risk.

PO-654-08
EFFICACY AND SAFETY OF SINGLE DAY LOADING OF
INTRAVENOUS SOTALOL PRIOR TO DIRECT CURRENT
CARDIOVERSION FOR THE TERMINATION OF CARDIAC
ATRIAL ARRHYTHMIAS: AN OBSERVATIONAL STUDY
Dina Kennedy PharmD, BCPS; Robert O. Kennedy MD, FHRS;
John L. Coatney MD, FHRS; Patrick Dillon MD, FHRS;
Sina Jame MD; Erik H. Howell MD, MSc and DeAnn Mosher BS,
RN
Background: Sotalol is an antiarrhythmic used to prevent atrial
fibrillation (AF) and atrial flutter (AFl). Under its FDA indication,
intravenous (IV) sotalol is administered as a single infusion
reducing hospitalization from 3 days to 1 day compared to
traditional oral loading. Sotalol may have a role as adjunct
therapy prior to direct current cardioversion (DCCV).
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CARDIAC ARREST IN MITRAL VALVE PROLAPSE-A
RETROSPECTIVE COHORT STUDY FROM NATIONAL
INPATIENT SAMPLE
Kavin Raj MBBS; Suyansh Sharma; Christian Toquica Gahona;
Keerthana Jyotheeswara Pillai and Rangadham Nagarakanti MD,
FHRS
Background: Mitral valve prolapse (MVP) is one of the most
common valvular disorders in the developed world and is the
most common cause of primary mitral regurgitation (MR). Studies
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have shown that MVP may be associated with an increased risk
of arrhythmias, especially in patients who develop severe MR.
Most of these studies had a small sample size.
Objective: We wanted to evaluate whether cardiac arrest was
associated with mitral valve prolapse using the NIS (National
inpatient sample).
Methods: We included adult patients admitted to teaching
hospitals with a primary diagnosis of cardiac arrest. We adjusted
for several known confounders in two separate multivariate
logistic regression models to determine if MVP and MVP with MR
is significantly associated with cardiac arrest.
Results: Out of the 22 million admissions in NIS 2016 to 2018, a
total of 654,044 (95% CI 643,545-664,543) weighted
hospitalizations had a cardiac arrest. A total of 183,679 (95% CI
177,521-189,838) weighted hospitalizations had MVP. A total of
27,679 (95% CI 25,803-29,556) weighted hospitalizations had
MVP with MR. MVP was present in 0.2% of patients with cardiac
arrest, and MVP with MR was present in 0.05% of cardiac arrest
patients. After adjusting for possible risk factors for cardiac arrest,
neither MVP (OR 1.01, 95% CI 0.88-1.16) nor MVP with MR (OR
1.12, 95% CI 0.85-1.49) was significantly associated with cardiac
arrest (Table 1 and Table 2).
Conclusion: A few case series and small prospective studies
demonstrated the association of sudden cardiac death (SCD)
with MVP and MVP with MR. The largest study in which MVP
patients were followed for six years showed a 0.2% annual risk
for SCD. MVP patients with significant MR, flail mitral leaflet
and frequent or complex PVC had the highest risk for SCD.
Possible mechanisms for SCD in MVP include myocardial
fibrosis, mitral annular disjunction, systolic curling of the mitral
leaflets, and frequent PVCs. However, our large retrospective
study showed that MVP and MVP with MR are not significantly
associated with cardiac arrest. The retrospective nature and
reliance on ICD-10 codes for data extraction are potential
limitations of our study.
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PO-655-02
TREND IN 90 DAY READMISSION FOLLOWING
HOSPITALIZATION FOR SUPRAVENTRICULAR
TACHYCARDIA
Bharosa Sharma MD; Sujitha Velagapudi; Mukunthan Murthi;
Prajwal Shrestha and HAFEEZ Shaka
Background: Supraventricular tachycardia (SVT) is a common
cause of hospital admissions and can affect all age groups. One
can broadly define it as a narrow complex tachycardia arising
above the ventricles. The episodes are usually recurrent, and
although it is rarely life-threatening, it affects the quality of life.
Objective: Limited data is available on SVT readmissions.
Therefore, the objectives of this study are to examine the
temporal trends of SVT-related 90 days readmission.
Methods: We conducted an observational retrospective study
using the Nationwide Readmissions Database (NRD) for patients
admitted with SVT in the USA from 2010 - 2018. We utilized ICD 9
and 10 codes to identify diagnoses. The primary outcome was to
determine the trends and causes for the 90-day readmission of
SVT patients. Secondary outcomes included assessment of
readmission mortality, mean length of hospital stay (LOS) and
total hospital charges (THC). We analyzed the data using StataÒ
Version 16 software (StataCorp, Texas, USA). We conducted all
the analysis using the weighted samples for national estimates
following HCUP regulations for using the NRD [2.3].
Results: There were 118,119 adult hospitalizations for SVT from
2010 to 2018. We noted an increasing trend in all-cause 90-day
readmission following an index admission for SVT from 3,309 in
2010 to 5,785 in 2018 (18.5% to 20.5%, p ,0.001). Among these,
readmissions secondary to SVT increased from 11.3% to 16.1%,
p,0.001. There was no significant difference present in mortality.
We observed a decrease in female readmission rates (55.8% to
51.2%, p-value ,0.003). The mean length of stay (4.3 vs. 5 days,
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p,0.001) and total hospital charges ($12,201 to $14,910,
p,0.001) increased during the study period.
Conclusion: Our study identified an increase in all-cause and
SVT-specific readmissions rates in a 90-day post-hospital period.
Further studies are required to identify the causes of
readmissions to improve ambulatory SVT management and care
coordination.
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whether poor sleep quality in patients with known AF is a trigger
for discrete episodes the next day is not clear.
Objective: To characterize relationships between a given night’s
sleep quality with discrete AF episodes.
Methods: Symptomatic patients in the I-STOP-AFIB trial with
paroxysmal AF recorded nightly sleep quality on a smartphone
mobile application. Patients were queried daily regarding AF
episodes and provided smartphone-based mobile ECGs
(KardiaMobile, AliveCor). A case-crossover analysis using
logistic regression taking repeated measures clustered within
individuals was performed. Analyses were adjusted for day of the
week.
Results: During the initial 10-week trial period in 418 enrolled
patients, worse sleep quality on any given night was associated
with a 17% greater odds of a self-reported AF episode the next
day (OR 1.15, 1.10-1.20, p,0.0001). Each progressively worse
category of sleep was associated with a higher risk of AF the
following day (Figure). No statistically significant association of
worsening sleep quality was observed with the mobile ECG
confirmed AF events (OR 1.04, 0.95-1.13, p50.43) although
substantially less events using this device may have limited
power.
Conclusion: Poor sleep was associated with an immediately
heightened risk for self-reported AF episodes. Evidence for a
dose-response relationship was present, with worsening sleep
quality conferring increasing risk for an AF episode. These data
suggest that sleep quality may be a potentially modifiable trigger
in patients with AF.

PO-655-04
PO-655-03
PRECEDING SLEEP QUALITY AND ATRIAL FIBRILLATION
EPISODES IN THE I-STOP-AFIB RANDOMIZED TRIAL
Christopher X. Wong MBBS, MPH, MS, PhD, CCDS;
Madelaine Faulkner Modrow; Kathi Sigona; Janet Tang;
Eric Vittinghoff; Mellanie True Hills; Debbe McCall MBA;
Kathleen Sciarappa; Mark Pletcher; Jeffrey E. Olgin MD, FHRS
and Gregory M. Marcus MD, FHRS
Background: Although sleep quality measures are associated
with incident atrial fibrillation (AF) independent of sleep apnea,

TREND IN 30 DAY READMISSION FOLLOWING
HOSPITALIZATION FOR SUPRAVENTRICULAR
TACHYCARDIA
Bharosa Sharma MD; Sujitha Velagapudi; Mukunthan Murthi;
Prajwal Shrestha and HAFEEZ Shaka
Background: Supraventricular tachycardia (SVT) has an
average incidence rate of 2.25 cases per 1,000 people. The
management strategies are improving over the years, with a shift
in preferential treatment methods from pharmacological
management to catheter ablation.
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Objective: The data on readmission rates secondary to
supraventricular tachycardia is limited. Therefore, we aim to
evaluate the 30-day readmission trend following SVT
hospitalizations.
Methods: We utilized the National Readmission database from
2010 to 2018 to identify the hospitalized patients with a principal
diagnosis of SVT. We used ICD 9 and 10 codes to identify
diagnoses. Later we recognized the total readmissions for SVT
from 2010 to 2018. The primary outcome was to determine the
trends and causes for the 30-day readmission among SVT
patients. Secondary outcomes included assessment of
readmission mortality, mean length of hospital stay (LOS), and
total hospital charges (THC).
Results: Our study noted 118,119 adult hospitalizations for SVT
from 2010 to 2018. The all-cause 30-day readmissions increased
from 2,095 in 2010 to 4,005 in 2018 (10.4% to 11.4%, p ,0.001).
We also noted an increase in readmissions secondary to SVT
from 1.2% to 2%, p,0.001. There was no significant difference
present in mortality. There was an increase in female
readmission rates (46.8% to 50.6%, p-value 0.02). There was an
increase in the mean length of stay (4.2 vs. 5 days, p,0.001) and
total hospital charges ($11,476 to $15,058, p,0.001) during the
study period.
Conclusion: The all-cause and SVT-specific readmissions
increased during the study period. SVT 30day readmission data
will help identify the immediate post-hospital outcomes of various
management methods and management complications. Given
the current trends, further research needs to identify the causes
for readmissions, which will help to improve the management
methods and care transitions.
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PO-655-05
IS ANKYRIN-2 A POTENTIAL GENETIC MODIFIER IN
PEDIATRIC CATECHOLAMINERGIC POLYMORPHIC
VENTRICULAR TACHYCARDIA?
Dania Kallas MS; Johan Martijn Bos MD, PhD;
Puck Peltenburg MD; Sonia Franciosi PhD; Arezoo Mohajeri MS;
Matthew Cheung BS; Laura Brett MPhil; Nicole York BS;
Juan Sanchez-Arias MD, PhD; Leigh Anne Swayne PhD;
Laura Arbour MD; David Tester BS; Glen F. Tibbits MS, PhD;
Anna Lehman MD, MA; Arthur A.M. Wilde MD, PhD;
Michael John Ackerman MD, PhD and Shubhayan Sanatani BS,
MD, FHRS, CCDS
Background: Catecholaminergic Polymorphic Ventricular
Tachycardia (CPVT) is a rare inherited arrhythmia disorder with
variable expressivity and penetrance. Most cases are attributed
to variants in RYR2. The factors that affect disease expression
and severity have not been fully elucidated. Variant burden and
genetic modifiers are possible influencers of disease
presentation and risk.
Objective: In this pilot study, we screened for genetic
modifiers in pediatric CPVT probands and their parents
(trios).
Methods: Symptomatic CPVT probands, with a likely
pathogenic/pathogenic RYR2 variant, diagnosed ,19 years of
age and their parents were recruited from international registries.
We screened 71 candidate modifier genes (including exons,
introns and untranslated regions) implicated in inherited
arrhythmia syndromes, calcium homeostasis and cardiac
contractility using next generation sequencing. Number of
variants that passed quality filters, deleteriousness (Combined
Annotation Dependent Depletion [CADD] 20 and allele
frequency ,0.50), rarity (allele frequency ,0.01), and variant
burden per gene were assessed.
Results: A total of 14 (8, 57% females) pediatric CPVT trios with
mean age of symptom-onset of 9.6 6 3.6 years in probands were
included. Independent of the RYR2 causal variants, 8403
variants passed quality filters (w600 variants/proband), 61
(0.7%) were categorized as deleterious (w4 variants/proband)
and 18 (0.2%) were rare. The average CADD score for all 18 rare
variants was 23.6 compared to 25.4 for all causal RYR2 variants
(Table 1). Of the 18 rare variants, 5 (21%) ANK2 variants were
found in 4 patients; 4 of 5 ANK2 variants localized to the
regulatory domain of ankyrin-2 (Figure 1). Three of the 4 patients
with ANK2 variants had a hotspot 1 RYR2 variant. Patients with
symptom-onset of cardiac arrest had 3 rare deleterious
variants, while all others who presented with syncope had 2
rare variants (p50.003).
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Conclusion: In this pilot study, the presence of 3 rare
deleterious variants in candidate modifier genes was associated
with higher risk of cardiac arrest at presentation. High variant
burden in ANK2 suggests that ANK2 may play a role in CPVT
arrhythmogenesis and could be a potential modifier of pediatric
CPVT. A larger sample size and functional assessment of ANK2
variants are warranted.
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Results: Of 670 patients included, 297 (44%) had early postoperative AF. Those with post-op AF were older (68610 vs
63613y, p,0.001) and had increased rates of hypertension
(76% vs 67%, p50.01), chronic kidney disease (18% vs 11%,
p50.03) and obesity (40% vs 29%, p,0.01). At 61630 months
follow-up 88 patients (13%) had a late AF recurrence (.12
months post-op). Presence of AF in the peri-operative period
(22% vs 6%; p,0.001), particularly episodes .48 hours
predicted late AF recurrence (Figure). On multivariate analysis,
peri-operative AF (RR 4.2; 95%CI 2.5-7.2) and LA dilatation (RR
1.8; 95%CI 1.04-2.98) predicted future AF, while age, surgery
type, cardiovascular risk factors & CHA2DS2-VASc score (Figure)
was not predictive.
Conclusion: In patients undergoing cardiac surgery with no past
history of AF, longer episodes of AF in the peri-operative period and
LA dilatation predicted future AF. Implications for anticoagulation
and long-term AF surveillance require further study.

PO-655-07
AUTOMATIC DETECTION OF CONGENITAL LONG QT
SYNDROME ON ECG WITH DEEP NEURAL NETWORKS
River Jiang MD; Christopher C. Cheung MD; Brianna Davies BS,
MS, CGC; Zachary Laksman MD, MS and Andrew D. Krahn MD,
FHRS

PO-655-06
PREDICTORS OF LATE ATRIAL FIBRILLATION
RECURRENCE FOLLOWING CARDIAC SURGERY
Kate Rowe MBBS; Xiaoman Xiao BPharm, MBBS;
Jason E. Bloom; Anita Shirwaiker; Peter M. Kistler MBBS, PhD,
FHRS; Silvana Marasco and Aleksandr Voskoboinik MBBS, PhD
Background: Post-operative atrial fibrillation (AF) occurs
commonly in patients undergoing cardiac surgery, however
whether this is purely inflammatory (and transient) or predictive of
future AF is unknown.
Objective: To identify predictors of future AF in patients
undergoing cardiac surgery without a prior history of AF.
Methods: We performed a single center retrospective cohort study
of patients undergoing cardiac surgery between 2010-5. The
primary endpoint was recurrence of AF 12 months from surgery.

Background: Congenital long QT syndrome (LQTS) is a
channelopathy associated with syncope, polymorphic VT, and
rarely sudden arrhythmic death. While often detected by QT
prolongation on the resting ECG, 50% of patients have a normal
or borderline QT interval, necessitating further investigation (i.e.
exercise treadmill and genetic testing). A deep neural network
may accurately identify latent LQTS using the resting ECG.
Objective: We aimed to develop a deep neural network for
identification of congenital LQTS on a 12-lead ECG.
Methods: Patients with LQTS type 1, type 2, and unaffected
family members were prospectively enrolled in a national LQTS
registry. For each patient’s ECG, normalized voltages for the 8
non-augmented leads were down-sampled to 102.4 Hz over 10
seconds. This data was used to train a convolutional neural
network (Scikit-Learn v1.0.1, Keras v2.6.0, TensorFlow v2.6.0,
Figure 1). Model performance was assessed on an independent
dataset to which the model was blinded during training.
Results: 149 LQTS (Type 1 n5105, Type 2 n544) and 74 control
patients were included, with a mean age of 47618 years, 57%
female. On resting ECG, the heart rate and corrected QT interval
was 66613 bpm and 468636 msec in LQTS patients, and
74615bpm and 423624 msec in control patients. Data was split
into training (n5178) and testing (n545) datasets. After training,
the CNN was able to identify congenital LQTS with an area under
the curve (AUC) 0.83, sensitivity 87%, and specificity 73%. For
patients with normal baseline QTc (,480 ms in females and
,470 ms in males, n530), the CNN had comparable
performance with AUC of 0.85, sensitivity 87%, and specificity
80%. Additional analyses demonstrated moderate accuracy in
differentiating LQTS genotypes (AUC 0.76, sensitivity 57%,
specificity 100%).
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Conclusion: Deep neural networks can be employed for the
detection of congenital LQTS on ECG with good accuracy based
on our pilot dataset. Training and validation over a larger
population and prospective data is required. Future work includes
developing a model to effectively distinguish between LQTS
genotypes, and using approaches such as saliency maps to
produce an explainable AI. ECG deep neural networks are
promising as a low-cost, easily implementable test for identifying
LQTS.

device embolization within 7 days post-implant. Vascular access
site bleeding causing hypotension was noted in 1 patient.
Conclusion: Multiplaner CS imaging is a feasible alternative to
direct LA imaging using novel 4D ICE catheters. While ICE for
LAAC can eliminate the need for TEE, thereby reducing the
requirement for GA, imaging from the CS can facilitate the ICE
implant by eliminating the need to place the ICE transeptally,
potentially minimizing catheter manipulation to expedite
procedures. The efficacy and safety of this technique will need to
be validated in larger studies.

PO-655-08
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LEFT ATRIAL APPENDAGE CLOSURE USING 4D
INTRACARDIAC ULTRASOUND IMAGING FROM THE
CORONARY SINUS, A NOVEL APPROACH

Saturday, April 30, 2022
10:00 AM - 12:00 PM

Shephal K. Doshi MD; Iwanari Kawamura MD; Stephen Tang MD;
Mohit K. Turagam MD; Sarina A. van der Zee MD;
Srinivas R. Dukkipati MD, FHRS and Vivek Y. Reddy MD

PO-656-01

Background: LAAC is performed using TEE imaging in . 90%
of patients in the US. There is growing experience and interest in
the use of ICE imaging in place of TEE to obviate the need for
general anesthesia but typically requires transeptal (TS)
placement of the ICE catheter in the LA for direct LAA imaging.
Novel 4D ICE catheters have the ability to image in multiple
planes from a single location; however, LAA imaging from the
right atrium is limited by acoustic windows. Coronary sinus (CS)
imaging of the LA has been performed during ablation, and
consistently provides high-quality LAA imaging, but in only a
single plane with conventional ICE catheters.
Objective: To guide LAAC by multiplanar imaging from the CS
with a 4D ICE catheter.
Methods: Consecutive patients at 2 centers underwent LAAC
using an ICE/fluoroscopy only approach. The ICE catheter
(Nuvision, Biosense Webster) was placed via a 10Fr sheath into
the proximal CS for initial LAA assessment, then back to the RA
for TS puncture, then back to the CS for guidance of LAAC.
Position, compression, peri-device leaks and stability were
assessed.
Results: The cohort (n518; age 76 [50, 92]; CHADS-VASC 4.3
[3, 8]; HASBLED 3.1 [1, 4]). Preprocedural drugs were OAC in
55% and aspirin in 17%. No patients had preprocedural imaging.
LAA ostial dimensions measured from the CS were 13-32 mm. All
patients had successful LAAC, with 14 of 18 (78%) guided with
only CS imaging. Reasons for direct LA imaging via TS included
poor acoustic windows from the CS (2 pts) and inability to
recannulate the CS (2 pts). The mean procedure time was 83 min
(64-118). LAAC was performed using Watchman FLX (16) or
Amulet (2). There were no symptomatic pericardial effusions or

PSEUDOINFARCT PATTERN IN CARDIAC SARCOIDOSIS:
CORRELATION OF Q WAVES ON 12-LEAD
ELECTROCARDIOGRAM WITH LATE GADOLINIUM
ENHANCEMENT ON CARDIAC MRI AND PREDICTION OF
VENTRICULAR TACHYARRHYTHMIAS
Kathleen Vaughan MD; Andrew H. Locke MD;
Timothy Richard Maher MD; Shu Yang MD;
Nicholas Osborn Palmeri MD; Robert N. D’Angelo MD, MS;
Hans Friedrich Stabenau MD; Andre d`Avila MD, PhD and
Peter J. Zimetbaum MD, FHRS
Background: Screening for cardiac sarcoidosis (CS) with a 12lead ECG is recommended in all patients with extra-cardiac
sarcoidosis. Previous studies have characterized the poor
sensitivity of AV conduction disease in screening for CS, but few
have evaluated the presence of a pseudoinfarct pattern as a
screening tool and a possible predictor of ventricular arrhythmias
(VA).
Objective: To identify the frequency of a pseudoinfarct pattern on
12-lead ECG in a CS cohort, to correlate these findings with late
gadolinium enhancement (LGE) on CMR, and to determine if the
presence of a pseudoinfarct pattern predicts future VA.
Methods: Patients with CS at a single center were enrolled in a
prospective cohort. Inclusion criteria included patients with a
baseline ECG obtained within 45 days of a CMR assessing for
LGE. Presence and distribution of Q waves were recorded.
Pseudoinfarct criteria were met when Q waves of  0.1mV in
depth and  0.03 seconds in duration were present in two
consecutive leads in a MI distribution. Patients with ventricular
pacing and LBBB were excluded. CMRs were analyzed for the
presence and distribution of LGE. VT and appropriate ICD

Poster Session III
therapies were prospectively recorded. Logistical regression was
performed.
Results: Of 62 patients enrolled in a CS cohort, 34 patients
(mean age 58 6 11 years, 76% male, 75% Caucasian, 24%
history of AF, 21% history of CAD) met the inclusion criteria. A
pseudoinfarct pattern was present in 35% (12/34) of ECGs (83%
in inferior leads and 17% in anteroseptal leads). All patients had
evidence of LGE on CMR. Inferior LGE occurred in 33.3%,
anterior LGE in 16.7%, septal LGE in 26.4%, and lateral LGE in
23.6% of cases. Q wave distribution corresponded to regions of
LGE in 100% of cases. The presence of Q waves were
associated with an increased risk of VA but did not reach
statistical significance (33% vs. 14%, OR 3.167, 95% CI: 0.5717.5).
Conclusion: In a CS population with regions of LGE on CMR, a
pseudoinfarct pattern is present in over a third of cases, typically
located in the inferior leads. The location of Q waves corresponds
with LGE distribution. We speculate that pseudoinfarct patterns
may correlate with denser more transmural areas of LGE and
potentially represent a high risk arrhythmogenic substrate.

S267
their clinical records. Among the latter, mean age was 67617
years and 60 (62%) were male. After appropriate in-hospital
examinations, 25 (26%) patients were determined to be due to
acute myocardial infarction, and 4 (4%) had bradyarrhythmia.
Among the remaining 68 patients (70%) with unknown etiology,
32 (47%) had a prior history of heart failure. Six PEA survivors
received a secondary prevention ICD. Of the 204 survivors, 93
(46%) were deceased and 111 (54%) were alive in 2021.
Conclusion: Among SCA survivors with PEA of apparent
cardiac origin, exact etiology remained undetermined in more
than half, but was potentially related to heart failure in a large
subgroup. Contrary to expectations, overall a fourth of PEASCA presented with myocardial infarction. These findings
highlight the importance of investigating PEA-SCA among
survivors with goal of improving treatment as well as long-term
survival.

PO-656-03
SIGNAL-AVERAGED ELECTROCARDIOGRAM IS A
PREDICTOR FOR VENTRICULAR TACHYCARDIA
RECURRENCE AFTER ABLATION IN PATIENTS WITH
INFARCT-RELATED CARDIOMYOPATHY
Hagai Yavin MD; Arwa Younis MD; Israel Zilberman DVM;
Koji Higuchi MD and Elad Anter MD

PO-656-02
SURVIVORS OF SUDDEN CARDIAC ARREST
MANIFESTING WITH PULSELESS ELECTRICAL ACTIVITY:
CLINICAL ETIOLOGIES, MANAGEMENT AND LONG-TERM
PROGNOSIS
€ m MD, PhD;
Shiva Salmasi MD; Lauri Holmstro
Harpriya Chugh BS; Audrey Uy-Evanado MD;
Chad Sorenson BS; Arayik Sargsyan MD; Angelo Salvucci MD;
Jonathan Jui MD, MPH; Kyndaron Reinier PhD and
Sumeet S. Chugh MD, FHRS
Background: The proportion of sudden cardiac arrest (SCA)
presenting as pulseless electrical activity (PEA) is rising, yet
survival outcomes following resuscitation are significantly worse
compared to ventricular fibrillation. As a result, pathophysiology
of PEA-SCA is poorly understood and current clinical practice
lacks specific options for treatment of this condition.
Objective: To investigate clinical characteristics and etiologies of
PEA among survivors of PEA-SCA who undergo detailed
evaluation and clinical management.
Methods: The study population was drawn from the communitybased Oregon Sudden Unexpected Death Study (ORSUDS
2002-) and the Ventura Prediction of Sudden Death in MultiEthnic Communities Study (PRESTO 2015-) studies, that
prospectively ascertain all out-of-hospital SCAs and have lifetime
clinical history and detailed evaluation of survivors available in a
clinical data archive. In the present sub-study, we included
survivors of SCA presenting with PEA of apparent cardiac
etiology, excluding subjects with post-shock PEA, apparent
noncardiac cause, and non-cardiac terminal conditions.
Results: The study population included 204 SCA survivors with
PEA-SCA. Of these 97 survivors could be contacted for access to

Background: Signal-averaged electrocardiography (SAECG)
records low-amplitude electrical activity that can be used as a
noninvasive tool to detect inhomogeneous myocardial
conduction in patients with scar-mediated ventricular tachycardia
(VT). Therefore, it may potentially be used to evaluate the
presence or absence of remaining slowly conducting channels
after catheter ablation.
Objective: To examine the utility of SAECG as a predictive
noninvasive tool for VT recurrence after ablation in patients with
scar-mediated VT.
Methods: Twenty-eight patients with infarct-mediated VT were
prospectively enrolled and underwent SAECG during sinus
rhythm before (1 week) and after (1 week) VT ablation. The
filtered QRS duration, low amplitude signal (LAS) duration, and
root mean square of the voltage amplitude within the terminal
40msec of the QRS complex (RMS-40) were measured.
Results: The baseline SAECG was abnormal in all patients, with a
filtered QRS duration of 133611.6msec, LAS duration of 5669.3
msec, and RMS-40 amplitude of 13.264mV. During a follow up
period of 10.262.8 months, 28.6% had recurrent VT. Shortening of
LAS duration was associated with a lower frequency of VT
recurrence. In patients without VT recurrence, LAS shortened by
10.5 msec (IQR: 8-16.5) compared with only 1.5 msec (IQR: 0.55.5) in those with recurrence (p,0.001). In univariate analysis, LAS
was associated with 31% risk reduction for VTrecurrence per each
msec decrease (OR50.69; 95%CI50.51-0.92; P50.013). In
multivariate analysis, LAS duration shortening remained a
significant predictor of VT recurrence (OR50.66; 95%CI50.480.92; P50.015) independent of LVEF (OR50.98; 95%CI50.861.11; P50.75) and use of anti-arrhythmic drug (OR51.72; 95%
CI50.15-20; P50.43). The Figure shows bar graphs comparing
LAS in patients with and without VT Recurrence. Although the
magnitude of LAS shortening was higher in the group without VT
recurrence, the absolute value of LAS duration remained within the
abnormal range (46.369.1 msec) indicative of remaining slowly
conduction channels.
Conclusion: In patients with infarct-related VT, SAECG may
be a useful tool for predicting VT recurrence after ablation.
While freedom from VT is associated with reduction in late
activation, complete elimination is rare and may potentially not
be required.
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Major adverse events after discharge were also less frequent in
the SDD group, likely due to their lower risk profile. These results
support the safety of SDD in selected patients.

PO-656-05
CLINICAL FEATURES AND MANAGEMENT OF SHORTCOUPLED PVC IDIOPATHIC VENTRICULAR FIBRILLATION

PO-656-04
SAFETYAND EFFECTIVENESS OF SAME DAY DISCHARGE
AFTER LEFT ATRIAL APPENDAGE OCCLUSION WITH
WATCHMAN FLX
Douglas N. Gibson MD, FHRS; Matthew Price;
Jonathan P. Piccini MD, MHS, FHRS; Devi G. Nair MD, FHRS;
Jonathan C. Hsu MD, FHRS; James Freeman MD; Robert Yeh;
Thomas Christen; Dominic Allocco MD, MS and Samir Kapadia
Background: Data on outcomes following same day discharge
(SDD) after left atrial appendage occlusion (LAAO) are limited; a
shorter hospital stay may reduce cost and improve patient
satisfaction.
Objective: Compare patients discharged on the same day
versus later discharge (LD) after Watchman FLX implantation.
Methods: The Watchman FLX Device SURveillance Post
Approval AnalySiS Plan (SURPASS) acquired data on
Watchman FLX patients from the National Cardiovascular Data
Registry (NCDR) LAAO Registry, an observational, prospective,
non-randomized, multicenter registry. This analysis includes
patients receiving Watchman FLX through March 2021. SDD was
defined as discharge on the same calendar day as the procedure.
Baseline characteristics and unadjusted event rates to 45 days
were compared for those with SDD and LD.
Results: Patients who were alive at discharge with 45-day followup were analyzed (N516,433; N513 died in-hospital and were
excluded); 20% (N53167) were discharged on the same day as
the procedure. SDD patients were younger (75.6 vs 76.2y, P,0.01)
with lower CHA2DS2-VASc (4.6 vs 4.9, P,0.01) and HAS-BLED
(2.3 vs 2.4, P,0.01) scores compared to LD. Patients selected for
SDD did not have major in-hospital events. Major adverse events
were lower in the SDD group (Table). Additional results, including
multivariate adjustment of outcomes for differences in baseline
characteristics, will be available at HRS 2022.
Conclusion: Patients selected for SDD were younger, lower risk
and had few procedural complications compared to LD patients.

Tahir Malik BSBE, MD; Leonid Garber MD; 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;
Marina Cerrone MD; Larry A. Chinitz MD, FHRS and
Lior Jankelson MD, PhD
Background: Short-coupled PVCs triggering VF (SC-IVF) is
emerging as a distinct phenotype in a subset of patients
presenting with idiopathic ventricular fibrillation (IVF).
Objective: We describe the management and outcomes of
patients presenting with SC-IVF at the NYU Inherited Arrhythmia
program.
Methods: We reviewed 90 patients referred to our program
between 6/2005 and 11/2021 for evaluation of presumed IVF. 37
met HRS/EHRA expert consensus IVF criteria after
comprehensive structural, ischemic, and genetic testing.
Results: Among the 37 patients, median age was 35 years (IQR:
25 - 46), 38% were female and 32% had prior history of syncope.
Median time to follow up was 38.7 months (IQR: 14.1 - 57.1). VF
occurred in 49% at rest, 22% during effort and 14% during sleep,
with the remaining 16% unknown. 15 patients (41%) had
confirmed recurrence of VF, and the median number of events
was 2 (IQR: 1 - 3). 12/37 (32%) of patients had confirmed SC-IVF
with a mean VF-related PVC coupling interval of 320 +/- 47 ms.
Of those, 8 patients also had spontaneous PVCs recorded on
routine monitoring with a significantly longer mean coupling
interval of 409 +/- 87 ms, as compared to their VF-related PVCs
with a coupling interval of 323 +/- 54 ms (p50.04). An additional 8
patients without known PVC-triggered IVF were found to have
PVCs on routine monitoring, with a coupling interval of 391 +/- 76
ms. Of all 37 IVF patients, 57% were treated with beta-blockers,
19% with calcium channel blockers, 7% with amiodarone or
sotalol, 11% with mexiletine, 23% with quinidine, and 4% with
flecainide. Quinidine was used as first-line anti-arrhythmic drug in
6 patients with presumed SC-IVF without VF recurrence while on
quinidine. 5 patients with IVF underwent PVC ablation
specifically for management of IVF. Successful ablation sites
were at the anteroseptal RVOT, basal septal LVOT near the origin
of the posterior fascicle, RV septal papillary muscle, endo and
epicardial basal anterolateral RV, and mid posterior RV free wall
near the papillary muscle insertion. Of these 5 patients, only 1
had recurrence of VF.
Conclusion: VF-related PVC coupling intervals in SC-IVF were
shorter than PVC coupling intervals noted on routine monitoring
in all patients with IVF. Quinidine was highly effective in those with
SC-IVF, as was targeted PVC ablation in a subset of IVF patients.

PO-656-06
USE OF 3-DIMENSIONAL MAPPING AIDS IN COILING OF
PERI-DEVICE LEAKS AFTER LEFT ATRIAL APPENDAGE
CLOSURE
Michael Hoskins MD; Michael T. Bestawros MD, MPH;
Yaw A. Adjei-Poku MD; Sandeep Govindan Nair MD, CEPS-A
and Sean Mazer MD
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Background: Peri-device leaks are common after left atrial
appendage closure (LAAC). There is limited data regarding the
clinical significance and ideal management of these leaks. Transcatheter coiling of leaks after LAAC has been previously
described as a therapeutic option. We describe the use of 3dimensional (3D) mapping to assist with coiling of leaks after
LAAC.
Objective: Our objective was to evaluate the utility of 3D
mapping to aid in LAAC peri-device leak coiling.
Methods: Six patients undergoing coiling of leaks after LAAC
were evaluated. The decision to proceed with coiling was based
on perceived increased risk of stroke in the presence of peridevice leak. 3D mapping was performed using the CARTOÒ
(Biosense Webster, Inc.) mapping system. A VizigoÒ (Biosense
Webster, Inc.) deflectable sheath was visualized within the left
atrium. Intracardiac echocardiogram (ICE) images in multiple
planes from within the left atrium were registered on the map, with
contours created for the left pulmonary veins, mitral annulus,
LAA, and the outline of the LAAC device. The location of the peridevice leak seen on ICE was registered on the map, with the 3D
position precisely identified on the rim of the LAAC device. The
VizigoÒ sheath was positioned at the leak based on 3D
localization. LAA coiling was performed using Terumo AzurÒ
peripheral coils, as previously described in the literature.
Confirmation of complete leak closure was documented using
TEE and ICE images.
Results: Six patients were evaluated. Three (50%) were female.
The mean CHA2DS2-VASc score was 6.2. All patients had a
prior history of stroke. All LAAC devices were WatchmanÔ 2.5
devices. Mean time after LAAC to LAA coiling was 13.2 months.
Mean leak size was 4.2 mm (range 1-6 mm). Mean fluoroscopy
time was 24.3 (+/- 11.7) minutes. All patients had complete
elimination of peri-device leak confirmed acutely by lack of color
flow doppler as well as chronically by absence of leak on followup cardiac CT angiogram. There were no adverse events.
Conclusion: The use of 3D mapping during peri-device leak
coiling allows limiting the use of fluoroscopy as well as integration
of anatomical contours, precise leak location, and positioning of
the delivery sheath relative to the leak location. The role of routine
use of 3D mapping in this setting remains unclear.

PO-656-07
BILATERAL CARDIAC SYMPATHETIC DENERVATION IN
PATIENTS WITH CONGENITAL LONG QT SYNDROME
Kathryn Elizabeth Tobert BA; Johan Martijn Bos MD, PhD;
Christopher Moir MD; Stephanie Polites MD, MPH and
Michael John Ackerman MD, PhD
Background: Long QT syndrome (LQTS) is a potentially lethal,
yet treatable genetic heart disease for which left cardiac
sympathetic denervation (LCSD) is a class I recommendation by
the ACC, AHA, and HRS as either a treatment intensifier for
severe disease or a treatment alternative for side effects to
standard drug therapy. Recent reports suggest bilateral CSD
(BiCSD) as the initial surgical denervation therapy in LQTS.
Objective: To determine the frequency and settings in which
BiCSD was used among 1,638 patients who were evaluated, risk
stratified, and treated for their LQTS in Mayo Clinic’s Windland
Smith Rice Genetic Heart Rhythm Clinic.
Methods: An IRB-approved retrospective review of the electronic
medical records was performed on the 234/1,638 (14%) patients
with denervation surgery for LQTS at our institution to identify the
subset with BiCSD. Breakthrough cardiac events (BCEs) before
LCSD, after LCSD, and after completion of BiCSD were recorded
and defined as being an appropriate implantable cardioverter
defibrillator (ICD) shock, arrhythmic syncope, sudden cardiac
arrest, or sudden death.
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Results: Only 11 denervated patients (4.7%, 6 [55%] females)
had BiCSD including 4 with LQT1, 5 with LQT3, and 2 with a
variant in a minor LQTS gene. Overall, patients who received
BiCSD were younger at diagnosis (6 6 15 vs. 14 6 13 years), had
longer resting QTc values (504 vs. 490 ms), and were more likely
to be symptomatic (82% vs. 53%) than the larger LCSD-only
cohort. Their mean age at LCSD and RCSD was 11 6 15 years
and 14 6 14 years, respectively. Continued BCEs post-LCSD (4
BCEs per patient on average) was the predominant determinant
to return for completion of a BiCSD. With 59.8 combined years of
follow-up, 4 patients did not have a post-BiCSD BCE so far, while
the other 7 patients averaged 2.3 non-lethal BCEs.
Conclusion: Less than 5% of all patients receiving denervation
therapy at one of the largest LQTS specialty centers have had
BiCSD and almost always done in a staged, sequential manner
when driven by the arrhythmogenicity of the LQTS substrate
despite otherwise optimized guideline-directed therapies. The
practice of an immediate BiCSD, over the 50-year experience of
starting with LCSD, should be rejected.

PO-656-08
INSERTABLE CARDIAC MONITOR IN CRYPTOGENIC
STROKE: LEFT ATRIAL SIZE, ATRIAL ECTOPIC BURDEN,
AND ATRIAL FIBRILLATION
Ji Hyun Lee MD, PhD, CEPS-A; Youngjin Cho MD and
Il-young OH MD, PhD
Background: Insertable cardiac monitor (ICM) is a proven useful
tool for the detection of subclinical atrial fibrillation (AF) in patients
with embolic stroke of undetermined source (ESUS).
Objective: This study aimed to investigate the clinical predictors
of AF in ESUS patients with ICMs.
Methods: We retrospectively selected consecutive patients with
ICM implanted for AF detection following ESUS. The primary
endpoint was defined as any AF episode lasting over 5 min. The
atrial ectopic burden (AEB) was calculated as the percentage of
the number of conducted QRS by atrial ectopy on Holter
monitoring.
Results: A total of 222 patients were included. AF (5 min) was
detected in 30 patients (13.5%) during a follow-up period of
12.868.0 months. AF patients had higher AEB (0.199% vs
0.023%, p,0.001) and larger left atrium diameters (LAD, 41.8
mm vs 35.9 mm, p,0.001) than those without AF. In the receiver
operating characteristic curve analysis, areas under the curve
were 0.785 and 0.815 for the LAD and AEB (best cutoff value:
LAD, 38.5 mm; AEB, 0.070%), respectively. The AF (5 min)
detection rate was 32.6% (14/43) in patients with LAD 38.5 mm
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and AEB 0.070%, while it was 0% (0/109) in those with LAD
,38.5 mm and AEB ,0.070% (Figure).
Conclusion: During the follow up of 12.868.0 months, AF was
detected in a significant proportion of ESUS patients. The LAD
and AEB are good predictors of AF and might be used for AF risk
stratification of ESUS patients.
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and arrhythmias. However, to our knowledge, PVCs as a
causative factor in sleep apnea has not been described and
successful PVC ablation leading to improved sleep apnea has
never before been reported.
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PO-657-01
IMPROVEMENT IN SLEEP APNEA IMMEDIATELY AFTER
SUCCESSFUL PREMATURE VENTRICULAR COMPLEX
ABLATION
Ramil Goel MD, FHRS; Iain Thompson MD; Tomas Konecny MD,
FAHA; Mark Edward Panna MD, FHRS and Susheela Hadigal MD
Background: Premature ventricular complexes (PVCs) have
been associated with sleep apnea. Predominant existing
literature describes an increased vulnerability to ventricular
arrhythmias in presence of sleep apnea.
Objective: We present a unique case of dramatic improvement in
sleep apnea following successful PVC ablation.
Methods: N/A
Results: A 63 year old male with history of coronary artery
bypass graft surgery was noted to have fatigue, with decreased
left ventricular ejection fraction (45%) and a PVC burden of 40%.
The PVCs were monomorphic, seemed to be outflow tract origin
and refractory to drug therapy. He was taken up for PVC mapping
and ablation procedure. The PVCs were mapped and ablated
with immediate suppression at the subvalvular triangle between
the left and right coronary cusps. The PVC burden 3 months post
ablation on event recorder was noted to be 2% corresponding to
improved symptoms. No change in LVEF was noted. Sleep
parameters (Figure 1a) as noted on patient’s continuous positive
airway pressure (CPAP) machine revealed marked changes in
positive airway pressure (PAP) effectiveness without any therapy
changes. The gap in compliance report indicates admission for
PVC ablation. Prior to ablation we note that periodic breathing is
elevated along with increased apnea hypopnea index (AHI). This
was due to Cheyne Stokes breathing pattern as noted on
patient’s detailed waveforms (Figure 1b). Post ablation we noted
significant decrease in periodic breathing and AHI. Patient
reported improved sleep as well. On waveforms, periodic
breathing and Cheyne stokes pattern as previously witnessed
were resolved (Figure 2).
Conclusion: Sleep apnea has been proposed to trigger
ventricular and atrial arrhythmias, with their being a likely
bidirectional relationship between sleep disordered breathing

PO-657-02
MULTIPLE ACCESSORY PATHWAYS ABLATION USING
REMOTE MAGNETIC NAVIGATION IN A PATIENT WITH
SINGLE VENTRICLE AND COMPLEX CORRECTIVE
SURGERIES
Cosmina Steliana Paja MD; Silvia Deaconu MD; Viviana Gondos
and Radu-Gabriel M. Vatasescu MD, PhD
Background: Mapping and ablation can be exceptionally
challenging in patients with complex congenital heart disease
due to modified anatomy and multiple corrective surgeries.
Objective: The aim of this case report is to emphasize the
advantages of an extremely flexible map/ablation catheter in this
complex anatomy population using remote magnetic navigation
(RMN).
Methods: N/A
Results: This report describes the case of a young patient with
single ventricle, multiple corrective procedures and a history of
highly symptomatic and poorly tolerated recurrent
supraventricular tachyarrhythmias despite antiarrhythmic
treatment. One particularity was that despite the lack of any
remaining venous connections to the right atrium (RA) we were
able use a decapolar deflectable catheter inside the intracardiac
Fontan tunnel to record and also to pace RA. Programed atrial
stimulation induced a supraventricular tachycardia with 1/1
ventriculoatrial relation. Entrainment proved an orthodromic
atrioventricular reentrant tachycardia (ortho-AVRT). Mapping of
the atrioventricular rings during ortho-AVRT was performed
through arterial retrograde transaortic approach using RMN and
CARTO 3 electroanatomic mapping system. The earliest site of
atrial retrograde activation was located postero-septal, through a
concealed accessory pathway very close to the His bundle area.
Radiofrequency (RF) application (56C, 50 W) immediately
stopped AVRT with block into retrograde (AP) loop. Programed
atrial stimulation induced another ortho-AVRT with antero-septal
earliest atrial retrograde activation, also in close proximity of His
bundle. RF application (56C, 50 W) immediately stopped AVRT
with block into retrograde loop. Follow-ups for more than 24
months showed no recurrence of any tachyarrhythmia free of any
antiarrhythmic agent.
Conclusion: Bypass tracts (especially multiple ones) are a
relatively rare cause of supraventricular tachyarrhythmias in
patients with complex congenital heart disease (especially
after multiple surgical corrections), but they can be associated
with significant hemodynamic and clinical impairment. In
Fontan patients ablation procedures can be quite challenging.
In these cases, using RMN and 3D mapping systems provides
a higher rate success of the procedure with a lower procedural
risk.
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bonding failure. Although there was a formal class 2 recall for the
Boston Scientific E110 TELIGEN 100 ICD due to non-secure
lead connections causing high impedances, header-bonding
failure was not listed. Header-bond failure is due to weakening of
the bond between the header and the generator. This typically
causes an abrupt rise in the lead impedance without signs of lead
misplacement or compromise. There are published cases
demonstrating header-bond failure in Boston Scientific ICDs that
were implanted subpectorally, however, there are no reported
cases for this specific model which was implanted prepecatorally.
We describe a rare case in which an acute isolated elevation in
shock impedances in a Boston Scientific E110 TELIGEN 100
device due to header-bonding failure.

PO-657-04
PO-657-03
UNUSUAL PRESENTATION OF ISOLATED ELEVATED
LEAD IMPEDANCE
Sade Solola-Nussbaum MD; Arismendy Nunez;
Fahd Nadeem MD and Michael Wu MD
Background: Impedance is often used to assess the integrity
and electrical performance of a lead. Elevated lead impedance
can be due to conductor fracture, header connection problems,
and mineralization at the electrode- myocardial interface Here we
present a case of isolated elevated high voltage lead impedance
due to a rare cause.
Objective: N/A
Methods: N/A
Results: The patient is a 57-year-old male with a history of
hypertension, insulin-dependent diabetes mellitus, coronary
artery disease, and heart failure (left ventricular ejection fraction
of 35%) with implantation of a dual chamber Boston Scientific
E110 TELIGEN 100 implantable cardioverter/defibrillator (in
2009) for primary prevention. He presented with an isolated
elevated shock coil lead impedance (. 200 ohms, see figure 1A).
He has a dual coil DF-1 lead (Guidant 0185 Endotak Reliance G).
Maneuvering of the pocket site could reproduce elevated shock
coil impedances. The shock vector was programmed to RV coil to
RA coil and Can. All other lead parameters were normal. He then
underwent lead revision. During the procedure, PSA cable
connections with RA coil and RV coil pins showed stable
impedances despite lead manipulation. The generator was noted
to have a partially detached header (Figure 1B). High
impedances were reproducible when either RA coil or RV coil pin
was plugged through the RV coil port and not the RA coil port.
Given the findings, the generator was replaced.
Conclusion: After further device examination in the EP lab, the
abrupt increase in the shock impedance was due to a header-

OPEN-WINDOW MAPPING DURING INCESSANT ATRIAL
FIBRILLATION MAY FACILITATE ACCESSORY PATHWAY
ABLATION
Clinton J. Thurber MD; Davis Sneider BS, CEPS, CCDS;
Esseim Sharma MD; Uyanga Batnyam MD; David Chang MD and
Sunil Kapur MD
Background: Mapping accessory pathways (AP) via earliest
ventricular activation during atrial fibrillation (AF) is challenging.
Open-window mapping (OWM) is a well-known approach by
which the sharpest local bipolar electrogram (EGM) deflections
(absolute dV/dt) are annotated without regard to their chamber of
origin; therefore, the need for an operator to decipher point-bypoint whether a signal arises from the atrium, AP, or ventricle is
obviated. OWM in incessant AF has not been described.
Objective: To describe the first-known case in which OWM was
utilized during AF to map an AP in a patient with recurrent,
incessant AF during electrophysiology study (EPS).
Methods: N/A
Results: A 54-year-old male with palpitations and manifest preexcitation underwent EPS. Throughout the procedure he initiated
incessant AF immediately following frequent atrioventricular
reentrant tachycardia (AVRT) onset, requiring serial
cardioversions. Mapping was ultimately performed during AF via
two approaches. Per the traditional fashion, the first deflection of
the earliest ventricular EGM during maximal pre-excitation was
annotated. In the second method (OWM), the absolute dV/dt
during pre-excited AF was annotated for every ventricular
activation. The traditional approach annotated the ventricular
insertion of the AP 4 mm lateral (Fig 1, A) to the point
subsequently identified via OWM (Fig 1, B). Radiofrequency (RF)
ablation at the first site caused AP block after 7.2 s, but AP
conduction recovered. RF was then delivered to the OWM site,
and durable AP block was achieved in 3.0 s. AF did not recur.
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Retrospectively, 6 unique OWMs were recreated, 5 of which
annotated QRS complexes matching various levels of preexcitation (via varying % ventricular complex morphology match),
and 1 of which annotated all recorded signals (Fig 2). While the
OWM of fully pre-excited complexes did identify the successful
ablation site, so did the OWM which annotated every ventricular
signal regardless of pre-excitation level. Two OWMs failed to
identify the ablation site, and these recorded the first- and secondfewest number of points.
Conclusion: OWM may facilitate catheter ablation of AVRT in
patients with incessant AF. In the present case, high-density
mapping augmented OWM during AF independent of the degree
of pre-excitation.

PO-657-05
AN UNCOMMON IDIOPATHIC ETIOLOGY OF
BIDIRECTIONAL VENTRICULAR TACHYCARDIA
Jackson J. Liang DO; Michael Ghannam MD and
Frank M. Bogun MD
Background: Bidirectional ventricular tachycardia (VT) is an
uncommon arrhythmia which occurs most commonly in the
setting of digoxin toxicity, catecholaminergic polymorphic VT, or
Andersen-Tawil Syndrome. We present a case of bidirectional VT
due to idiopathic premature ventricular complexes (PVCs) from
two distinct foci treated with catheter ablation.
Objective: N/A
Methods: N/A
Results: A 50-year-old woman with no cardiac history was
admitted due to pulmonary embolism. ECG showed bidirectional
VT (Figure 1, A). Subsequent ECGs demonstrated frequent
PVCs with 2 morphologies matching the clinical VT
morphologies: PVC1- right bundle, right inferior axis, positive
precordial concordance; PVC2- left bundle, right inferior axis, V3
transition (Figure 1, B). Cardiac MRI showed mild LV dysfunction
(LVEF 42%) and no scar. Genetic testing was unremarkable and
she had no digoxin in her system. She underwent PVC ablation
where PVC1 was seen in bigeminal pattern at baseline. PVC1
was activation and pace-mapped to the anterolateral mitral
annulus (1 o’clock) where ablation resulted in immediate durable
elimination (Figure 2, A). PVC2 was not seen despite provocative
maneuvers thus was not empirically targeted. Subsequent
outpatient event monitor 6 months later showed high burden
(34%) of PVC2. At repeat catheter ablation, PVC2 was activation
mapped to a proximal septal branch of the anterior
interventricular vein (-55ms pre-QRS) in the coronary venous
system suggesting intramural site of origin within the LV summit.
Ablation via anatomic approach guided by proximity to earliest
site in coronary venous system using long, high-power lesions
from the left coronary cusp using half normal saline resulted in
durable elimination of PVC2 (Figure 2, B). She was noninducible
for sustained VT with programmed stimulation. Post-ablation
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monitor confirmed 1% PVC burden and repeat echocardiogram
showed normalization of cardiac function (LVEF 60%). Her
clinical picture was consistent with mild PVC-mediated
cardiomyopathy due to frequent idiopathic PVCs from 2 distinct
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sites (mitral annulus and LV summit) eliminated with catheter
ablation.
Conclusion: Alternating PVCs from 2 distinct sites of origin
occurring in bigeminal pattern can result in “bidirectional VT”
which may be effectively treated with catheter ablation.

PO-657-06
TWO CASES OF VENTRICULAR TACHYCARDIA DUE TO
MITRAL VALVE PROLAPSE WITH MITRAL ANNULAR
DYSJUNCTION
Ahmed Elkhapery MD; Samarthkumar Thakkar MD;
Syed Faiz Abbas; Harsh P. Patel MD; Mohan Rao MD and
Bipul Baibhav MD
Background: Mitral valve prolapse (MVP) affects 1 to 3% of the
population. It is defined as billowing of the mitral leaflet(s) 2 mm or
more above the annular plane during systole.
Objective: Although generally benign, MVP can cause mitral
regurgitation (MR), atrial fibrillation, and endocarditis. It is an underrecognized cause of arrhythmic sudden cardiac death (SCD).
Methods: N/A
Results: A 62 year old female with known bileaflet MVP
presented with recurrent episodes of syncope, preceded by
lightheadedness, flushing and palpitations. They were brief with
full recovery in minutes. A recent echocardiogram showed mild
MR and normal EF. Vitals were normal. EKG showed normal
sinus rhythm with frequent PVCs and diffuse nonspecific ST-T
changes. She received a ZIO patch which showed PVC burden of
30% with bidirectional PVCs and polymorphic nonsustained VT
episodes. It was suspected that her syncope episodes may have
been due to longer episodes of VT. Coronary angiography
showed no obstruction. Cardiac MRI showed myxomatous MV,
bileaflet MVP, mild MR, and mitral annulus disjunction (MAD)
distance of 9 mm. ICD was implanted for secondary prevention of
VT. A 72 year old male presented to the ED with 3 days of
recurrent episodic palpitations, flushing and mild chest
discomfort. They occurred at rest and resolved spontaneously
within 20 minutes, with no loss of consciousness or presyncope.
ECG and troponins were unremarkable. 24 hour holter monitor
showed PVC burden of 25% and alarmed for monomorphic VT.
On return to ED he was in monomorphic VT, treated with IV
amiodarone. Troponins were negative. EKG showed complex
PVCs originating from posteromedial papillary muscle and from
outflow tract. Coronary angiography showed no obstruction.
Cardiac MRI showed myxomatous MV, bileaflet MVP, moderate

MR, and MAD distance of 10 mm. ICD was implanted for
secondary prevention of VT.
Conclusion: MVP related SCD has an estimated annual risk of
0.2% to 1.9%. Associated features include T wave abnormalities
such as biphasic or inverted T-waves in inferior leads, Complex
PVCs, bileaflet MVP, and endocardial fibrosis and MAD on
Cardiac MRI. Ambulatory event recorder can assess the burden
of ventricular arrhythmia in MVP. Thorough evaluation is
necessary in patients with MVP and unexplained syncope. ICD is
indicated for secondary prevention of VT.

PO-657-07
SPONTANEOUS RESTORATION OF SINUS RHYTHM
AFTER INTER ATRIAL SHUNT PLACEMENT IN A PATIENT
WITH LONGSTANDING PERSISTENT ATRIAL
FIBRILLATION
Maen D. Abou Ziki MD; James Hummel MD; Rachel Lampert MD,
FHRS and Joseph G. Akar MD, PhD
Background: Left atrial (LA) pressure overload is an important
mediator of atrial remodeling and stretch-induced atrial fibrillation
(AF). Mechanoelectrical alterations promote atrial myocyte
hypertrophy, fibrosis, and potassium gene expression with resultant
proarrhythmic spatiotemporal changes in atrial action potential.
Increased LA pressure is known to predict incidence and
recurrence of AF. An Inter Atrial Shunt Device (IASD) is an
experimental treatment for heart failure with preserved ejection
fraction (HFpEF), used to reduce LA pressure and improve HF
symptoms.
Objective: We present a patient with HFpEF, and longstanding
persistent AF who spontaneously converted to sinus rhythm (SR)
within 2 years of an IASD placement.
Methods: NA
Results: A 61-year-old man with iatrogenic complete heart block
during atrial flutter ablation 30 years prior had received a dual
chamber pacemaker (PM) and developed persistent AF in 2016.
Therefore, in October 2017 his PM was programmed VVIR 50
bpm. He developed progressive HFpEF and in April 2019 he was
enrolled in the Reduce Elevated Left Atrial Pressure in Patients
with Heart Failure (REDUCE-LAP HF-II) trial. At that time
echocardiography (TTE) showed LA volume of 92 ml, LA volume
index of 49 ml/m2, and LA diameter of 5.5 cm. He underwent
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interatrial balloon septoplasty and deployment of the IASD. Two
years later an ECG showed SR with VVI pacing and his TTE
revealed LA volume of 73 ml, LA volume index of 38 ml/m2, and
LA diameter of 5.2 cm. Therefore, his PM was reprogrammed
back to DDDR and subsequent PM interrogations over the next 7
months have shown 0% AF. Although the exact timing of
conversion to SR is unknown due to the atrial sensing being
turned off, interval ECGs showed persistent AF until November
2020, implying cardioversion at least 19 months after the shunt
procedure. Of note, the patient was never started on any antiarrhythmic medications and there was no change in any of his
clinical AF risk factors.
Conclusion: Increased LA pressure is likely a major contributor
to AF development and progression. This is the first report of
reverse structural remodeling of the LA along with spontaneous
conversion to SR after IASD deployment for symptomatic HFpEF
in a patient with longstanding persistent AF. More studies are
needed regarding the effect of IASD on AF in HFpEF.

traverse the ASD closure device because of severe fibrosis. Our
attempt to dilate the channel with the help of different balloons
used for percutaneous coronary intervention also failed.
Subsequently, we positioned a Passeo-35(Biotronic AG)
peripheral balloon dilatation catheter through the puncture site
(Figure 1B), holding the inflation pressure at 10 atm until the
sheath could easily be advanced into the left atrium (Figure 1C).
Finally, the pulmonary veins was successfully isolated. No device
dislodgement or residual interatrial shunting were documented
during the follow-up period.
Conclusion: Our case demonstrates the safety, efficacy, and
feasibility of using a peripheral balloon dilatation catheter to
perforate an ASD device, and highlights possible solutions for the
management of this challenging population of patients who need
catheter ablation of AF after ASD closure.
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USE OF A PERIPHERAL BALLOON DILATATION
CATHETER FOR TRANSSEPTAL PUNCTURE IN A PATIENT
WITH ATRIAL FIBRILLATION AND AN ATRIAL SEPTAL
OCCLUSION DEVICE
Chen Tan MD, PhD; Wei Zhao; Xuehong Hu; Jingtao Zhao;
Xiaochen Fu and XINGPENG LIU MD, PhD
Background: Transseptal puncture (TSP) is one of the most
challenging steps performed during the catheter ablation of atrial
fibrillation (AF). As the number of patients who develop AF after
undergoing percutaneous atrial septal defect (ASD) closure
continues to rise, successful TSP has become a critical
component of effective treatment of AF in this population.
Objective: We describe an extremely challenging case in which
the TSP was successfully completed with the use of a peripheral
balloon dilatation catheter.
Methods: N/A
Results: A 40-year-old man who had undergone ASD closure 16
years before was referred to our institution for catheter ablation
after experiencing frequent AF events. Initially, we successfully
gained access to the left atrium using a Brockenbrough needle to
directly penetrate the occlusion device (Figure 1A), which had a
diameter of 34 mm. However, the 8.5F long sheath was unable to
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PO-658-01
EXPLAINABLE DEEP LEARNING OUTPERFORMS
GUIDELINE CRITERIA FOR PREDICTION OF CARDIAC
RESYNCHRONIZATION THERAPY OUTCOME
Philippe Wouters MD; Rutger van de Leur; Melle Vessies;
Antonius van Stipdonk MD; Mohammed Ali Ghossein MSci;
Alexander H. Maass MD; Frits W. Prinzen PhD; Kevin Vernooy;
Mathias Meine MD and Rene Van Es PhD
Background: Prediction models for cardiac resynchronization
therapy (CRT) response mainly focus on the QRS complex, but
other information in the electrocardiogram (ECG) is neglected.
Objective: We sought to identify and visualize ECG features
using an explainable deep learning-based algorithm
(FactorECG) to predict CRT outcome.
Methods: Patients were analyzed from three academic centers
that underwent CRT implantation for a clinical endpoint (death,
left ventricular assist device implantation, or heart
transplantation), and echocardiographic response ( 15% left
ventricular end-systolic volume reduction at 6 months). Preimplantation ECGs were converted into their respective
FactorECG. By using a deep learning algorithm trained on 1.1
million ECGs, a compressed version of the median beat ECG can
be obtained, where all ECG features are summarized in only 21
explainable factors of variation (https://decoder.ecgx.ai). The 21
FactorECG values per patient were used in a Cox and logistic
regression model, for outcome and response respectively.
Models were trained on data from two hospitals (n 5 936 for
outcome and n 5 591 for response) and externally validated in a
third hospital (n 5 339 for outcome and n 5 230 for response).
Furthermore, the European Society of Cardiology (ESC) 2021
guidelines were used as a comparison.
Results: The deep learning-based approach was able to predict
clinical outcome (AUC 5 0.74 [95% confidence interval (CI) 0.69 0.80]) and echocardiographic response (AUC 5 0.70 [95% CI
0.63 - 0.77]). Moreover, it outperformed a model based on the
ESC 2021 guideline indications for outcome (AUC 5 0.57 [95%
CI 0.50-0.63]) and response (AUC 5 0.57 [95% CI 0.51 - 0.64]).
Based on the predicted probabilities of the deep learning
approach, for both outcome at three years and response, three
groups of similar size were identified and compared to the ESC
2021 guidelines (Figure 1). Important ECG factors for response
and clinical outcome were identified as QRS morphology,
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increased PR-interval, increased heart rate, and anterior T-wave
inversion.
Conclusion: Without compromising interpretability, our
approach objectively identified CRT recipients with
echocardiographic response and good clinical outcome, while
outperforming QRS morphology and duration as used in ESC
guidelines.

PO-658-03
DYNAMIC ATRIOVENTRICULAR DELAYS TARGETING
FUSION WITH INTRINSIC CONDUCTION REDUCE
ELECTRICAL DYSSYNCHRONY IN LEFT BUNDLE BRANCH
BLOCK WITH INTACT ATRIOVENTRICULAR CONDUCTION
Peter Henry Waddingham MBBS, BSc, MRCP;
Jan Mangual PhD; Michele Orini PhD; Nima Badie PhD;
Luke C. McSpadden PhD; Pier D. Lambiase BCH, BM, MBChB,
PhD, FHRS and Anthony W.C. Chow MBBS, BSc, MD, FRCP

PO-658-02
WITHDRAWN

Background: Cardiac resynchronization therapy (CRT)
programming to achieve fusion with intrinsic conduction via the
right bundle branch has shown promise with improved
resynchronization in selected cases. Dynamic atrioventricular
delay (AVD) algorithms may be used to target fusion however
mechanistic data are lacking.
Objective: To compare the impact on electrical dyssynchrony of
AVD fusion optimisation with the SyncAV algorithm vs. fixed
nominal AVD (paced/sensed 140/110ms), across a range of
pacing modalities.
Methods: Non-invasive epicardial electrocardiographic imaging
(ECGi) was performed acutely post CRT implantation during
nominal AVD & optimisation with SyncAV (targeting narrowest QRS
duration, QRSd) for each modality: Biventricular (BiV), LV-singlesite (LVSS), MultiPoint pacing (MPP) & LV-only MPP (LVMPP).
The primary outcome was left ventricle activation time (LVAT),
secondary outcomes included: right ventricle activation time
(RVAT); ventricular electrical uncoupling index, (VEU, mean RVLVAT) & LV electrical dispersion, (LVED, coefficient of variance).
Results: 25 patients with left bundle branch block (mean6SD,
QRSd 165614ms), intact AV conduction (PR interval
174625ms) & guideline indications for CRT were prospectively
enrolled. Intrinsic conduction LVAT (126617.8ms) was
significantly reduced by SyncAV across all pacing modalities, (p
,0.001 for all). With respect to BiV+nominal AVD, significant
LVAT reduction occurred with SyncAV+LVSS (-9.5ms, Z5-2.449,
p50.014), BiV (-13.6ms, Z5-3.149, p50.002), LVMPP (-19.7ms
Z5-3.148, p50.001) & MPP (-24.9ms, Z5-4.009, p,0.001).
SyncAV+MPP reduced LVAT with respect to BiV (-11.3ms, Z52.826, p50.005), LVSS (-15.4ms, Z5-3.687, p,0.001) & LVMPP
(-5.2ms, Z5-2.475, p50.013). Intrinsic conduction RVAT
(91623.9ms) & VEU (48.6611.5ms) were significantly reduced
by SyncAV across all modalities (p,0.02 for all). Intrinsic LVED
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was significantly reduced by SyncAV during BiV, LVMPP & MPP
but not LVSS.
Conclusion: Compared to BiV with fixed nominal AVD, dynamic
programming with SyncAV targeting fusion significantly reduced
dyssynchrony; demonstrated across all evaluated pacing
configurations. Quadruple fusion combining intrinsic, RV and
dual-site LV stimulation by SyncAV+MPP achieved incrementally
superior synchrony.
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Results: In this study 14 consecutive patients with dilated
cardiomyopathy were enrolled: mean age 5869 years, 7
females. The localization error for the RV/LV lead was 10.465.4
(max 22) / 11.365.5 (max 20.4) mm using the 12 lead ECG and
11.766.1 (max 26.2) / 13.565.8 (max 24.5) mm for the BSM. The
time used for a 3D activation map computation was 0.9-1.8 s.
Conclusion: Our preliminary results show that the non-invasive
lead localization error, using the 12-lead ECG, is small and
comparable with a 99-lead BSM. Therefore PaceView might be
clinically beneficial, by actively localizing the LV/RV pacing sites
during CRT implant, and optimize AV or VV delays at CRT followups.

PO-658-05
CLINICAL UPDATE FOR NO-IMPLANT INTERATRIAL
SHUNT FOR HEART FAILURE WITH PRESERVED
EJECTION FRACTION
Andrea Natale MD, FHRS; Gerard Wilkins MBChB;
Benjamin Wilkins MBChB; Robert Gooley; Siobhan Lockwood;
Colin Barker; Peter Fail MD; Chris Meduri; Kari Feldt MD;
Darrell Solet MD; Jacob Kriegel and Tamaz Shaburishvili MD

PO-658-04
NON-INVASIVE ANATOMICAL LEAD LOCALIZATION IN
CRT PATIENTS: BODY SURFACE POTENTIAL MAP
VERSUS THE 12-LEAD ECG
Ksenia Sedova PhD; Peter M. van Dam PhD;
Lucie Necasova MSc; Marie Blahova; Marek Sramo PhD, MD and
Josef Kautzner MD, PhD
Background: Non-invasive, inverse ECG (iECG), estimating the
cardiac activation from ECG signals, may be useful both to
support CRT implant and optimization. However, most iECG
strategies require a 32-250 electrode body surface map (BSM),
limiting their clinical utility.
Objective: This proof of concept study evaluates the accuracy of
our novel PaceView iECG method to localize the LV/RV
pacemaker lead to the cardiac anatomy using either a 99electrode BSM or the 12-lead ECG.
Methods: PaceView generates activation sequences in
combination with the equivalent double layer source model to
simulate the corresponding ECG signals. An initial activation
sequence is iteratively optimized to match simulated and
measured ECG signals. A BSM with 99 electrodes and CT were
recorded for every patient with implanted CRT. The CT was used
to create patient-specific heart/torso model and to localize the
ECG electrodes and CRT leads. From a BSM, 9 signals were
selected to obtain the 12-lead ECG. Both BSM and 12 lead ECG
were used to localize the RV/LV lead as the earliest ventricular
activation site.

Background: Heart failure with preserved ejection fraction
(HFpEF) represents a major unmet clinical need with limited
treatment options. Implantable interatrial shunt devices have
shown favorable safety and efficacy signals; however, they
require permanent implantation to maintain shunt patency.
Objective: We report the available 6-month clinical outcomes of
a no-implant approach to interatrial shunting using the Alleviant
System across two clinical studies (ALLEVIATE-HF-1 and HF-2).
Methods: Patients aged  40 years, NYHA class II, III or
ambulatory IV with LVEF . 40%, with diastolic dysfunction, and
elevated peak PCWP during supine ergometry were included in
the study. Baseline assessments included TTE, exercise right
heart catheterization, Kansas City Cardiomyopathy
Questionnaire (KCCQ), and 6-minute walk test (6MWT). Femoral
venous access was utilized and following transseptal puncture,
the Alleviant System was used to excise a segment of the
interatrial septum using a pulse of radiofrequency energy,
resulting in the creation of an interatrial shunt. Procedures were
performed with fluoroscopic and TEE/ICE guidance.
Results: A total of 25 patients (17 female, 8 male) were enrolled
between August 2020 and May 2021. At baseline, 18 patients were
in NYHA class III and 7 were in class II; mean age was 67 6 8 years;
mean LVEF was 60.1 6 8.4%. The procedure was successful in all
patients with no device or procedure-related adverse events (mean
shunt size: 7.1 6 0.9 mm, n525). At 6 months, 4 patients improved
in NYHA by 2 classes, 14 patients improved by 1 class, and 1 patient
worsened by 1 class. 6MWT improved by 115 6 68 m (+44%,
n520, p,0.001). KCCQ overall summary score increased by 27 6
17 (+89%, n521, p,0.001). Left atrial diameter decreased by 0.24
mm (-6%, n521, p50.049). TEE/TTE confirmed all shunts
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remained patent; echocardiographic measurement demonstrated
stability in shunt size (7.5 6 1.4 mm, n522). No device or
procedure-related serious adverse events occurred upon discharge
and through 6 months.
Conclusion: This multi-center clinical experience with the
Alleviant System for the creation of an implant-free therapeutic
interatrial shunt demonstrated procedural safety and feasibility
with a promising efficacy signal in patients with HFpEF.
Continued follow up and subsequent studies are currently
ongoing.

PO-658-06
COMPLETE ELECTRICAL REVERSE REMODELING OF
NATIVE CONDUCTION AFTER RESYNCHRONIZATION
THERAPIES
Fengwei Zou MD; Zhiyong Qian MD, PhD; Chaotong Qin MD;
Siyuan XUE MD; Xinwei Zhang MD, PhD; Yuanhao Qiu PhD;
Xiaofeng Hou MD; Weihua Zhou PhD and Jiangang Zou MD,
PhD, FHRS
Background: Electrical reverse remodeling of native conduction
is associated with better clinical outcome following cardiac
resynchronization therapy (CRT).
Objective: We aimed to describe the characteristics, time course
and long-term outcome of patients with complete electrical
reverse remodeling (CERR) after resynchronization therapies.
Methods: CRT candidates were treated with bi-ventricular, His
bundle or left bundle branch (LBB) pacing. CERR was defined if the
native QRS duration post-implantation was narrowed to  120ms.
Results: A total of 322 patients met the inclusion criteria. Among
them 74 were super-responders and 12 exhibited CERR. All 12
patients were diagnosed with non-ischemic cardiomyopathy with
LBB block meeting the Strauss criteria. The mean native QRS
duration when CERR was achieved was 110.8 6 10.0ms,
significantly shorter than the baseline (175.0 6 18.8ms). The
occurrence of CERR varied from several days post-implantation
to 18-month follow-up. The persistence of CERR also showed
great variations. All patients showed echocardiographic superresponse. Patients with CERR showed similar baseline
characteristics compared to those with echocardiographic superresponse but without CERR. Two patients with CERR showed
different responses after bi-ventricular pacing was turned off.
One patient remained in CERR and super-response for 4.5 years
after cessation of bi-ventricular pacing. In the other patient, LBB
block reappeared with a drop of left ventricular ejection fraction
two years after discontinuation of bi-ventricular pacing. After we
turned on the device again, the patient’s cardiac function
recovered but the native QRS complex remained wide.
Conclusion: Patients with CERR exhibited super-response to
different resynchronization therapies. The time course of CERR
and echocardiographic super-response varied greatly. The
variability of native conduction system and accompanied
changes of mechanical remodeling suggest the mechanisms of
electrical-disorder related cardiomyopathy. Discontinuation of
resynchronization therapy in super-responders with CERR might
be safe but still needs close follow-up.

PO-658-07
THE EFFECT OF MULTIPOINTÔ PACING ON REVERSE
REMODELLING AND THE INCIDENCE OF VENTRICULAR
ARRHYTHMIAS (MPP VARR STUDY): EVALUATING
BATTERY LONGEVITY AT 6 AND 24 MONTHS
Vishal Shahil Mehta MBBS; Bradley Porter MBChB;
Mark K. Elliott BA, MBBS; Nadeev Wijesuriya; Humra Chadwick;
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Reza Razavi MD; Steven A. Niederer PhD and
Christopher A. Rinaldi MBBS, MD, FHRS
Background: Multipoint pacing (MPP) may improve outcomes of
patient undergoing cardiac resynchronisation therapy (CRT),
however the impact on projected battery longevity (PBL) in a
randomised controlled trial (RCT) is unclear. The MPP VARR
study aims to determine if MPP results in a greater response in
patients receiving CRT with MPP (MPP-ON) when compared to
conventional CRT (MPP-OFF).
Objective: In this interim analysis, we have evaluated the
difference in PBL at 6 months and 2 years between those with
MPP programmed on and off.
Methods: This study is a multi-centre RCT with 1:1
randomisation with a recruitment target of 344. All patients are
implanted with a QuartetTM quadripolar LV lead. PBL was
assessed at 6 month and 2-year pacing checks.
Results: 110 patients (MPP-OFF: n555; MPP-ON: n555) with
mean follow up of 18.7 months have been enrolled. Mean age
was 68.2611.4 years, 75.5% were male, 50.9% had an
ischaemic aetiology of heart failure, mean LVEF was 26.667.2%
and 64.5% were in sinus rhythm. No significant differences in
baseline characteristics were observed between the 2 treatment
arms. 81 patients (MPP-OFF: 42, MPP-ON: 39) had 6 month
follow up data available. Programmed atrial and ventricular
percentages, and pacing thresholds were similar between
groups. MPP was associated with a reduction in PBL of 0.96
years (p,0.001) at 6 months. Of the 45 patients with 2 years’
follow up data (MPP-ON: 22, MPP-OFF: 23), the same reduction
in PBL was observed (-0.96 years, p50.010).
Conclusion: MPP results in a significant reduction in PBL of
almost 1 year at 6 months’ follow up, and this difference remains
largely static at 2 years’ follow up.

PO-658-08
RISK OF LONG-TERM CARDIOVASCULAR DEATH IN
PATIENTS WITH MILDLY REDUCED EJECTION FRACTION
AFTER ACUTE MYOCARDIAL INFARCTION
Hwa jung Kim MD and Young Choi MD
Background: Prognostic significance of mildly reduced ejection
fraction (mrEF) in patients with acute myocardial infarction (AMI)
has not been well demonstrated.
Objective: We investigated the risk of cardiovascular death in
patients with mrEF following AMI.
Methods: Subjects were enrolled from two multicenter,
prospective AMI registries. A total of 19,100 patients with
documented left ventricular ejection fraction (EF) at admission
were included. Risk of long-term cardiovascular death was
evaluated according to EF strata.
Results: There were 2,783 patients with reduced EF (EF40%),
4,352 patients with mrEF (40%,EF,50%), and 11,965 patients
with preserved EF (EF50%). Rate of cardiovascular death
during a mean 48 (631) months was 25.2% in the reduced EF
group, 11.2% in the mrEF group, and 7.8% in the preserved EF
group (p,0.001). Among patients with mrEF, age .65 years,
hypertension, chronic kidney disease, Killip class 3, and
cardiac arrest during index hospitalization were independent
predictors for cardiovascular death. A presence of 2 predictor
best discriminated the patients at higher risk of cardiovascular
death (sensitivity 0.718, specificity 0.666).
Conclusion: Patients with mrEF after AMI had modest risk of
cardiovascular death. Cardiovascular outcomes of mrEF patients
with 2 risk factor is similar that of reduced EF patients. Intensive
treatment to improve long-term survival is warranted in high risk
patients with mrEF.

