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Background: The use of vaping has surged in the teen and
young adult populations. Although initially advertised as safe,
studies have shown that vaping can have systemic effects on
multiple organ systems including the heart and the lungs. Vaping
may reduce repolarization reserve directly in the heart thereby
providing a possible mechanism for vaping-induced sudden
cardiac arrest (SCA). Additionally, the exaggerated immune
response, which occurs in acute respiratory distress syndrome
(ARDS) and potentially with vaping-associated lung injury, can
perturb cardiac repolarization.
Objective: To describe our early observations with fatal or nearfatal SCA events in patients using vape products.
Methods: A retrospective analysis of Mayo Clinic’s Windland
Smith Rice Genetic Heart Rhythm Clinic and Sudden Death
Genomics Laboratory was performed on all decedents who died
suddenly and unexpectedly and SCA survivors to identify
patients/decedents with a history of vaping at the time of their
sentinel event. Electronic medical records were reviewed for
patient demographics, clinical characteristics, and documented
use of vape products.
Results: Among 360 decedents and 67 SCA survivors, there
were 4 previously healthy individuals (3 males) with either
unexplained SCA (2) or death (2) and temporally associated
vaping use with a mean age at their sentinel event of 21 6 3
years. The SCA survivors include a 19-year-old male who was
resuscitated from documented ventricular fibrillation (VF) 40
minutes after vaping and a 19-year-old male who was
resuscitated from VF a couple hours after vaping. The first
decedent was a 19-year-old female with exercise-induced
asthma who died in her sleep after vaping that evening. Autopsy
results showed eosinophilic infiltrates in the lung tissue and death
was attributed to bronchial asthma. The second vapingassociated death involved a 26-year-old male whose autopsy
attributed the death to ARDS.
Conclusion: In our clinic, we have now identified 4 young
individuals with a history of vaping who have experienced a near
fatal episode or a tragic sudden death. Although larger cohort
studies are needed to quantify the risk of sudden death and
confirm/refute the precise mechanism for vaping-associated
sudden death, it seems prudent to sound an early warning about
vaping’s potential lethality.

PO-704-01
CLINICAL COURSE OF PATIENTS WITH HYPERTROPHIC
CARDIOMYOPATHY AWAY FROM TERTIARY REFERRAL
CARE
Ramin Garmany BS; Johan Martijn Bos MD, PhD;
Steve Ommen MD; Jeffrey Geske and
Michael John Ackerman MD, PhD
Background: Hypertrophic cardiomyopathy (HCM) is one of the
most common genetic heart diseases characterized by
asymmetric left ventricular hypertrophy (LVH). Advances in
diagnosis and management have made HCM a manageable
disease with reduced morbidity and mortality. The clinical course
of HCM mainly derives from studies in tertiary HCM centers.
However, these studies are limited due to gaps in follow-up
between clinical encounters or loss of follow-up as local
physicians resume care.
Objective: To identify the clinical course of HCM in patients
following their evaluation at a tertiary referral center.
Methods: A comprehensive outcomes survey tool was
developed with Mayo Clinic Survey Research Center and sent to
5166 eligible, adult patients with HCM previously evaluated at
Mayo Clinic. Questions were targeted at general well-being,
assessment of NYHA class, procedures performed since last
visit, and breakthrough cardiac events (BCEs such as
appropriate ICD shocks and cardiac arrest).
Results: Overall, 1862 patients (mean age 63 615 years; 40%
female) responded to the survey (36% response-rate) covering a
total of 9859 patient-years with an average of 5.6 6 7 years of
follow-up since their last visit. Of the respondents, 47% reported
no exertional symptoms from HCM-associated left ventricular
outflow tract obstruction (NYHA Class I), while 27% reported
moderate/severe exertional symptoms (Class III/IV), much higher
than previously reported. Despite this, 78% of respondents rated
their general health as good to excellent and 74% reported either
no change or improved health since last visit. In contrast to
published reports, syncope and presyncope rates were higher
with 32% of surveyed patients reporting  1 event. Akin to current
data, 6.7% of the patients reported  1 BCE, resulting in a BCE
rate of 1.2%/year. As NYHA classification increased, risk of
having atrial fibrillation (p, 0.0001), syncope (p50.0001),
presyncope (p,0.0001), cardiac-related hospitalizations (p,
0.0001), and BCEs increased (p, 0.0001) significantly.
Conclusion: Acknowledging ascertainment bias inherent to
survey-based studies, the clinical course of patients away from
tertiary care may be more severe than previously anticipated.
Among those with exertional symptoms, disease-related
morbidity increased substantially.

PO-704-02
VAPING-ASSOCIATED SUDDEN DEATH IN THE YOUNG
Sahej Bains BS; Ramin Garmany BS; Xiaozhi Gao BS;
Raquel Almeida Lopes Neves MD; Johan Martijn Bos MD, PhD;

PO-704-03
ABLATION OF ATYPICAL ATRIOVENTRICULAR NODAL
REENTRANT TACHYCARDIA IN PEDIATRIC AND
CONGENITAL HEART DISEASE PATIENTS
Andrew E. Radbill MD, CCDS, CEPS-P;
Prince J. Kannankeril MD, MS, FHRS, CEPS-P; Aarti S. Dalal DO,
FHRS, CEPS-P and Frank A. Fish MD, CEPS-P
Background: There is limited published data regarding ablation
for atypical AVNRT in pediatric and congenital heart disease
patients.
Objective: To describe characteristics of and ablation outcomes
for atypical AVNRT in this population, with comparison to a
control cohort with “typical” slow-fast AVNRT.
Methods: Retrospective single-center study of patients with
atypical AVNRT at ablation procedure (fast-slow, slow-slow or
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intermediate), with slow-fast AVNRT controls matched 1:1 for age
and ablation era.
Results: Over 17 years, 77 patients had atypical AVNRT at
ablation procedure (45 fast-slow, 8 slow-slow, 17
indeterminate). Atypical AVNRT was the sole arrhythmia
substrate in 41, coexistent with slow-fast AVNRT in 28, and
present with other arrhythmia in 12 (8 accessory pathway, 2
ventricular tachycardia, 1 intra-atrial reentrant tachycardia, 1
inappropriate sinus tachycardia). There was no difference
between those with atypical AVNRT and slow-fast AVNRT
controls in sex (53% vs 64% female, P50.191), age at
ablation (17.8 vs 16.6 years, P50.167), or weight (65.7 vs
63.9 kg, P50.915). Presence of congenital heart disease was
also comparable between groups (20% vs 10%, P50.114). At
electrophysiology study, groups were similar with regard to
inducible AVNRT at baseline (33% vs 34%, P50.906) and
ability to induce sustained AVNRT at any phase of testing
(87% vs 91%, P50.44). There was no difference in ablation
energy type (radiofrequency current only in 87% vs 92%,
P50.291) or radiofrequency current delivery times (5.3 vs 4.3
min, P50.388). Of note, ablation of left-sided slow pathway
inputs was performed more often in atypical AVNRT patients
(25% vs 3%, P,0.001). Acute procedural success was
similar between groups (97% vs 99%, P50.56). Over similar
follow-up duration (15.8 vs 19.7 months, P50.071),
recurrence rates were comparable (5.3% vs 1.3%, P50.168).
There was no acute or late high-grade atrioventricular block
in either group.
Conclusion: Atypical AVNRT in pediatric and congenital heart
patients was most often the fast-slow variant, and often
coexistent with slow-fast AVNRT or other arrhythmia substrate.
As compared to slow-fast AVNRT controls, ablation for atypical
AVNRT more often required modification of left-sided inputs.
Procedural and follow-up success rates were comparable to
slow-fast AVNRT.
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included patients with structurally normal heart, dilated
cardiomyopathy, and those who underwent mitral and aortic
valve interventions. Mean left ventricular ejection fraction in
ACHD group was 59.5%, and 57.5% in non-ACHD. Late
gadolinium enhancement in basal septal area was present in 5
patients in ACHD group. Acute success rate, defined as capture
of left bundle branch, was 100% in ACHD group, and 88% in nonACHD. No acute complications were recorded in both groups.
Mean preprocedural QRS duration was longer in ACHD group
(170 ms, vs, 120, p5,0.001). Mean reduction in QRS duration in
ACHD group was 27 ms, vs, 15, p5 0.856. Mean procedural and
fluoroscopy times were similar in both groups (ACHD, 75.5
minutes, vs, 70, p5 0.26, and ACHD, 9 minutes, vs 7.13,
respectively, p5 0.46). Pacing parameters at implantation, and
after 2 months, were satisfactory in both groups (Fig.1).
Conclusion: Left bundle pacing is feasible in ACHD population
as compared to non-ACHD patients, with low incidence of
complications. Procedural and fluoroscopic times were similar in
both groups. Pacing parameters were satisfactory and stable
over 2 month-follow up.

PO-704-04
PO-704-05
LEFT BUNDLE PACING IN ADULT CONGENITAL HEART
DISEASE PATIENTS
Omar Hatem Mohamed Amin Riad MBChB, PhD;
Daniel Hunnybun BS, MSci; Matthew O’Connor BChir, MA, MB,
FRCAP; Rui Shi MD, PhD; Emily-Jane Cantor MBChB;
Julian W.E. Jarman MBBS, MD; John P. Foran MBBS, MD;
Vias Markides MBBS, MD; Michael A. Gatzoulis MD, PhD and
Tom Wong MD
Background: Left bundle pacing (LBP) is an evolving pacing
method designed to capture the intrinsic conduction and
minimize ventricular dys-synchrony. Anatomical complexity,
scars of previous corrective surgeries and hemodynamic
properties of adult congenital heart disease (ACHD) population
could increase challenges of LBP. We describe our experience in
LBP in ACHD patients and different patient groups.
Objective: To compare the feasibility of LBP in ACHD patient
population and non-ACHD patients.
Methods: We included all patients who had LBP at Royal
Brompton and Harefield NHS trust in 2020 and 2021.
Demographic data, imaging data, procedural parameters and
follow up data were collected and analyzed.
Results: A total of 36 patients were included and divided into two
groups: ACHD (n58, mean age, 54 years, 38% females) and
non-ACHD (n528, mean age, 74 years, 43% females). ACHD
anatomy included simple lesions (4) as atrial and ventricular
septal defects, partial anomalous pulmonary venous drainage,
bicuspid aortic valve and Shone’s syndrome, moderate (3), as
Tetralogy of Fallot with surgical repair, and complex (1), as
transposition of great arteries with Mustard repair. Non-ACHD

EARLY POST-OPERATIVE ARRHYTHMIAS IN ADULTS
WITH CONGENITAL HEART DISEASE
Jakyoung Yoon MD; Fred Wu MD; Edward T. O’Leary MD;
John Kheir MD; John K. Triedman MD, FHRS, CEPS-P and
Audrey Dionne MD
Background: Adult with congenital heart disease (ACHD) are at
high-risk of arrhythmia during long-term follow-up, however their
early post-operative course is not well described.
Objective: To describe post-operative arrhythmia, their risk
factors and impact on outcomes.
Methods: A retrospective cohort study of adults .18years old
with CHD who underwent cardiac surgery between 2013-2021.
Logistic regression and Cox proportional hazard models were
used to evaluate risk factors and the impact of arrhythmias on
length of stay (LOS), accounting for confounders.
Results: From 680 surgeries (360 male, age 29 [IQR 21, 34]
years), arrhythmias were identified in 194 (29%). Most common
post-operative arrhythmia was ventricular tachycardia (VT;
n597, 14%), followed by atrial arrhythmia (AT; n581 (12%), highgrade AVB (HGAVB; n547,7%), sinus node dysfunction (SND;
n526, 4%) and junctional tachycardia (JET; n56,1%).
Intervention for tachyarrhythmia was required in 166 (24%)
patients, including antiarrhythmic medication in 161, electrical
cardioversion in 19, rapid atrial pacing in 15, and EPS with
ablation in 5. Temporary pacing was used in 57 (8%) patients,
and 63 (9%) patients had new permanent PPM at the time of
surgery or post-operative period. Only 65 (10%) patients were
discharged home on antiarrhythmic medication. On multivariate
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analysis, older age (OR 1.05 [95% CI 1.03, 1.07]) and
preoperative tachyarrhythmias (OR 2.9 [95% CI 1.7, 5.0]) were
associated with increased risk of post-operative
tachyarrhythmias. Pre-operative bradyarrhythmia (OR 87 [95%
CI 36, 230]), complex CHD (OR 2.7 [95% CI 1.1, 6.2]), and LV
dysfunction (OR 3.4 [95% CI 1.1, 9.4]) were associated with postoperative bradyarrhythmia. Tachyarrhythmias were associated
with increased risk of CPR and/or ECMO (OR 13 [95% CI 4, 49]),
prolonged ICU (HR 1.7 [95% CI 1.4, 2.0]) and hospital LOS (HR
1.7 [95% CI 1.4, 2.1]). Bradyarrhythmias were associated with
prolonged hospital LOS (HR 1.3 [95% CI 1.1, 1.7]).
Conclusion: Arrhythmias are very common following ACHD
surgery, and are associated with post-operative morbidity. Older
age, pre-operative arrhythmia, complex CHD and LV dysfunction
are risk factors.

Heart Rhythm, Vol 19, No 5, May Supplement 2022
pulmonary valve replacement (PVR) can predict subsequent
ventricular arrhythmias (VAs) and intraoperative cryoablation can
reduce post-operative VAs. Percutaneous PVR (PPVR) may
cover critical anatomic isthmuses that limit future catheter
ablation. The clinical predictors of inducible VAs and effects of
catheter ablation in patients undergoing PPVR are not known.
Objective: Explore the clinical predictors and effect of ablation on
inducible VAs in TOF patients undergoing PPVR.
Methods: Patients .25 yrs with TOF who underwent peri-PPVR
EPS were identified. Demographics, cardiac imaging, and
procedural characteristics were reviewed. Clinical and
procedural characteristics were compared between patients with
and without inducible VAs. Catheter ablation was performed in
patients with inducible VAs.
Results: Sixteen patients were identified of which 7 (44%) had
inducible VAs. Implanted valves/stents included SapienÔ (11),
MelodyÔ (3), AlterraÔ (2) and HarmonyÔ (1). Arrhythmias
included monomorphic VT (4; 57%) and VF (3; 43%). Predictors of
inducibility were infundibular resection at initial repair (p50.04),
severe RV dysfunction (p50.03), and the presence of slowly
conducting anatomic isthmuses (SCAIs) (p50.02). Having only
moderate RV dysfunction was protective (p50.04). All inducible
patients underwent ablation with 4 (56%) remaining inducible and
having an ICD placed. Having monomorphic VT was predictive of
being non-inducible following ablation (p50.02). No sustained VAs
were detected in follow-up (median 9.4 (5-13 mo)).
Conclusion: Predictors of inducible VAs in TOF patients
undergoing PPVR include prior infundibular resection, severe RV
dysfunction, and SCAIs. Targeting SCAIs with ablation may
prevent inducible monomorphic VT though percutaneous valves
may cover critical isthmuses.

PO-704-06
CLINICAL PREDICTORS OF INDUCIBLE VENTRICULAR
ARRHYTHMIAS AND ABLATION EFFECTIVENESS IN
TETRALOGY OF FALLOT PATIENTS UNDERGOING
PERCUTANEOUS PULMONARY VALVE REPLACEMENT
Johannes C. von Alvensleben MD, CEPS-P; Amneet Sandhu MD;
Wendy S. Tzou MD, FHRS; Alexis Z. Tumolo MD;
Matthew M. Zipse MD; Lohit Garg MBBS, MD; Ozlem Turan MD
and Kathryn K. Collins MD, FHRS, CEPS-P
Background: Peri-operative electrophysiology study (EPS) in
patients with tetralogy of Fallot (TOF) undergoing surgical

PO-704-07
HIGH INCIDENCE OF ARRHYTHMOGENIC SUBSTRATE
AND VENTRICULAR TACHYCARDIA INDUCIBILITY IN
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REPAIRED TETRALOGY OF FALLOT PATIENTS
UNDERGOING PRE-PULMONARY VALVE REPLACEMENT
EP STUDY
Melissa R. Robinson MD, FHRS, CCDS; Amanda Cai MD;
Andrew Pistner MD; Christian Ngo MD, MS;
Nashwa Abdulsalam MBBS; Zachary Steinberg and
Eric V. Krieger MD
Background: Sudden cardiac death due to ventricular
arrythmias (VAs) remains a concern for patients with repaired
Tetralogy of Fallot (rToF). The presence of slowly conducting
anatomic isthmuses (SCAI) have been shown predict VA
induction during invasive EP study (EPS). Pulmonary valve
replacement (PVR) is often needed in rToF and may lead to
surgical exclusion of critical isthmuses by prosthetic material.
Objective: Describe incidence and predictors of SCAIs and VT
inducibility in rToF patients prior to PVR.
Methods: All patients (2019-2021) undergoing PVR with rToF
were referred for EPS, electroanatomic mapping and
programmed stimulation. SCAI were defined as a conduction
velocity across defined anatomic isthmuses of ,0.5m/s. Ablation
was recommended at all SCAIs, regardless of inducibility.
Univariate analysis was performed to identify predictors of the
presence of SCAI or VT inducibility at EPS.
Results: Twenty-four patients underwent EPS with mapping.
SCAI was identified in 54% of patients (PV to VSD isthmus in all,
VSD to tricuspid annulus in 3, and RV to PA in one). VT was
inducible in 54% of these, and 12/13 patients with SCAI were
ablated. No VT was seen in follow-up of 16 +/- 19 months. Age at
EPS (p50.037), moderate-severe RV dilation (p50.36), and
absence of prior PVR (p50.035) were predictive of SCAI
presence.
Conclusion: SCAI are seen in over one half of rTOF patients
undergoing pre-PVR EPS. Given the high incidence of
arrhythmogenic substrate and inducible VT without exclusionary
clinical predictors in this cohort, all rTOF patients undergoing PVR
should undergo pre-PVR EPS for risk stratification.
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PO-705-01
ACTION POTENTIAL RESTITUTION CURVES OBTAINED
FROM FULL EXPLANTED HUMAN HEARTS
Neal Kumar Bhatia MD; Faisal M. Merchant MD, FHRS;
Michael S. Lloyd MD, FHRS; Mikhael F. El-Chami MD, FHRS;
Shahriar Iravanian MD; Tae Yun Kim PhD; Michael Burke;
Ilija Uzelac; Elizabeth Cherry; Hee Cheol Cho PhD;
Anand D. Shah MD; Henry Chionuma and Flavio H. Fenton PhD
Background: Much of dynamics and stability of electrical waves
in the heart is attributed to action potential restitution curve.
These curves have been used to investigate how changes in
periods of stimulation can lead to the induction of alternans and
the initiation of electrically driven arrhythmias. To date, there have
been only obtained a few restitution curves from clinical
measurements in human hearts using MAPs, or from single
human cardiac cells.
Objective: To obtain the first in tissue action potential duration
(APD) restitution curves across large areas of human cardiac tissue.
Methods: We studied three arterially-perfused whole explanted
human hearts (two from recipient patient and one from a rejected
donor) using simultaneous voltage and calcium optical mapping
at high spatial and temporal resolutions (256x256 pixels, at 500
Hz) and a large field of view of 6-10 cm2. Voltage was measured
across the anterior epicardial RV and LV tissue and the
endocardium LV, paced at cycle lengths from 3 second down up
to conduction block or induction of VF.
Results: We use optical mapping to obtain the voltage signal from
a large region of the epicardium and quantify the action potential
from each pixel (Panel A) to obtain their APD as a function of cycle
length (Panel B) across space (as large as 10cm2). We quantify in
detail, for the first time, the bifurcation to period doubling (the period
of stimulation at which alternans develops) in human hearts across
space which appear at or below 600ms (Panel C). For each pacing
cycle length we quantify the values of APD dispersion across the
tissue and how much they shift during alternans, between even and
odd beats as in Panel D, which shows the shortest period of
stimulation before VF induction (346ms for heart 1). APD
dispersion across the tissue can vary by up to 100 ms and shift the
majority of the values by up to 20ms.
Conclusion: Optical mapping of explanted hearts is a powerful
tool to quantify the dispersion of voltage and action potential
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duration across tissue. We present the first quantification of the
action potential restitution curve for a large range of period of
stimulation including the initiation and window of periods for
alternans of action potential which is associated with the
development of T-wave alternans.

PO-705-02
EFFECT OF INTERELECTRODE SPACING ON BIPOLAR
VOLTAGE AMPLITUDE AND ELECTROGRAM
CHARACTERISTICS IN POST INFARCTION VENTRICULAR
SCAR
Israel Zilberman DVM; Arwa Younis MD; Jonathan Yarnitsky;
Zach Bubar BS, CEPS; Hagai Yavin MD and Elad Anter MD
Background: Electrograms in scar often exhibit multiple
potentials, resulting in inconsistent activation time and voltage
amplitude measurements. Catheters with shorter interelectrode
spacing can reduce far-field activities allowing more accurate
annotation of near-field potentials, however the optimal
interelectrode spacing is unknown.
Objective: To examine the effect of interelectrode spacing on
bipolar voltage amplitude and electrogram characteristics in
heterogenous ventricular scar.
Methods: In 6 swine with healed infarction, the LV was mapped
using Carto 3Ò and an experimental array catheter that includes
48 electrodes with a center-to-center electrode spacing of 1.2mm
(Mini-Optrell, Biosense Webster). This allowed creating maps with
interelectrode spacings of 1.2mm (i.e., electrodes 1-2), 2.4mm
(i.e., electrodes 1-3), 3.6mm (i.e., electrodes 1-4), and 4.8mm (i.e.,
electrodes 1-5) as shown in the Figure 1A. Maps were created
during sinus rhythm and ventricular tachycardia (VT). The effect of
electrode spacing on electrograms was analyzed.
Results: Decreasing the interelectrode spacing from 4.8 to
1.2mm resulted in a progressively lower bipolar voltage
amplitude in the infarct and border zones as shown in Figure 1B,
upper panel. The median bipolar voltage was 0.62, 0.78, 0.94,
and 1.01 for interelectrode spacings 1.2, 2.4, 3.6, and 4.8,
respectively. However, adjusting the bipolar voltage threshold
range resulted in similar bipolar voltage distribution irrespective
of the interelectrode spacing as shown in Figure 1B, lower panel.
Decreasing the interelectrode spacing from 4.8 to 1.2mm
resulted in a progressively smaller far-field potential amplitude
(1.15, 0.92, 0.36, 0.18mV, respectively, p,0.001). The most
significant reduction in far-field amplitude was observed by
reducing the interelectrode spacing from 3.6 to 2.4mm (Figure
2A). The interelectrode spacing did not affect the voltage
amplitude of near field potentials during sinus rhythm (p50.76)
including in VT isthmus sites (Figure 2B).
Conclusion: Decreasing the bipolar interelectrode spacing
reduces far-field but not near-field voltage amplitude, allowing

more accurate detection of near field electrograms in scar. The
maximal effect is obtained by reducing the interelectrode spacing
from 3.6 to 2.4mm.

PO-705-03
NLRP3 INFLAMMASOME PLAYS A KEY ROLE IN ATRIAL
ARRHYTHMIAS INDUCED BY CHRONIC KIDNEY DISEASE
Jia Song MD; Jiao Wu PhD; Jose Alberto Navarro-Garcia PhD;
Satadru Lahiri PhD; Luge Li BS; Yuriana Aguilar-Sanchez PhD;
Oliver M. Moore BS; Sandhya Thomas MD, FASN;
Zhaoyong Hu PhD; Xander H.T. Wehrens MD, PhD, FHRS and
Na Li PhD
Background: It is well-established that the prevalence of atrial
fibrillation (AF) is markedly increased with severity of chronic
kidney disease (CKD). The mechanistic link between CKD and
AF remains elusive. Activation of ‘NLR family pyrin domain
containing 3’ (NLRP3) inflammasome can play a causal role in
AF development.
Objective: To determine whether NLRP3 inflammasome
mediates the pathogenesis of AF in mice with CKD.
Methods: An established ‘two-stage nephrectomy’ protocol was
used to create CKD in 6 to 8-weeks old WT and NLRP3-/- mice.
Sham-operated mice were pair-fed with CKD mice. 4-weeks after
the 2nd nephrectomy, blood urea nitrogen (BUN) levels were
measured to confirm the development of CKD in mice. 5 weeks
post the 2nd nephrectomy, programmed electrical simulation,
echocardiography, Western blotting (WB) were conducted to
elucidate the arrhythmic mechanisms.
Results: BUN levels were increased 2.7-fold in WT+CKD mice
(57.663.46mg/dl) vs WT+sham mice (21.062.16mg/dl, P,0.05)
and 2-fold in NLRP3-/-+CKD mice (46.962.73mg/dl, n59) vs
(NLRP3-/-+sham mice, 21.860.93mg/dl, P,0.05). Both
WT+sham (21.4%, n514) and NLRP3-/-+sham (21.4%, n514)
mice had very low incidence of the pacing-induced AF. WT+CKD
(83.3%, n56) mice were much more susceptible to the pacinginduced AF. In contrast, the AF incidence was reduced to 14.3%
in NLRP3-/-+CKD mice (n57, P,0.05 vs. WT+CKD). WBs
showed the levels of pro-caspase-1 and mature caspase-1 were
increased in atrial tissues of WT+CKD mice compared with the
WT+sham mice (P,0.05), whereas the increases in pro- and
mature caspase-1 protein levels were absent in NLRP3-/-+CKD
mice. Echocardiography revealed that left atrial and right atrial
mass were increased in WT+CKD mice (vs WT+sham mice,
P,0.01), which was attenuated in NLRP3-/-+CKD mice
(P,0.05).
Conclusion: This study shows CKD creates a substrate for AF
development by activating NLRP3 inflammasome in atria.
Activation of NLRP3 can enhance structural remodeling and
promote AF pathogenesis in mice with CKD.
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PO-705-04
CHARACTERISTICS OF PROTON BEAM ABLATION
LESIONS COMPARED TO ISCHEMIA RELATED INFARCT
ON MAGNETIC RESONANCE IMAGING
Omar Ziad Yasin MD, MS; Tatsuhiko Hirao MD;
Gurukripa N. Kowlgi MBBS, MD; Maryam Rettmann PhD;
Amanda J. Deisher; Atsushi Suzuki MD, PhD;
Kimitake Imamura MD, PhD; JANNIS DICKOW MD;
Prajwal Reddy MD; Katie Newman and
Douglas L. Packer MD, FHRS
Background: Proton beam ablation (PBA) is proving its efficacy
as a non-invasive modality for ablation of ventricular arrhythmias
(VA). Patients with VA often have concomitant ischemic heart
disease secondary to coronary artery disease.
Objective: Compare the MRI characteristics of PBA lesions to
that of ischemia related infarct.
Methods: MRIs of healthy animals who underwent PBA to one
site of the left ventricle (LV) with 40Gy and survived for at least 16
weeks were compared to MRIs of animals with induced LV infarct
by occlusion of the mid-LAD and survived for 4 weeks. We
compared the MRI features at four weeks after infarct to MRIs at
four and 16 weeks after PBA.
Results: MRIs of nine animals in PBA group were compared to
10 animals in infarct group. At 4 weeks, none of the PBA animals
had any RWMA or LGE. At 16 weeks, 56% of PBA animals had
RWMA and LGE. LGE was consistently transmural without
thinning of the LV wall. Location of LGE corresponded to
irradiated areas in the anterior and lateral-mid LV. EF was
preserved in all animals at 16 weeks. In the infarct group, all
animals had RWMA, LGE, and thinning of ventricular wall at
areas of LGE. Location of LGE corresponded to LAD territory.
LGE pattern was either transmural or subendocardial. Abnormal
EF (,55%) was demonstrated in 80% of infarct animals. In the
PBA group, 33% of animals had a pericardial effusion at 4 weeks
and 56% at 16 week. None of the effusions were
hemodynamically significant.
Conclusion: PBA can be unapparent on MRI at 4 weeks. At 16
weeks, PBA results in RWMA and transmural LGE without LV
wall thinning. Ischemia related infarct is associated with RWMA
and has transmural and subendocardial pattern of LGE that is
associated with wall thinning.
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Background: Dilated cardiomyopathy (DCM) is a major risk
factor for heart failure and is associated with the development of
life threatening cardiac arrhythmias. It has been shown
previously that Ca2+-handling abnormalities may contribute to
the pathogenesis of DCM patients harboring a mutation in
troponin T (R173W). Whether the altered Ca2+-handling may
also contribute to arrhythmogenesis in those patients is
currently unknown.
Objective: Induced pluripotent stem cell-derived
cardiomyocytes (iPSC-CM) harboring the R173W mutation were
used.
Methods: Membrane currents (whole-cell voltage-clamp
technique) were measured simultaneously with intracellular
calcium (Fluo-3 AM).
Results: iPSC-CM from patients with the R173W mutation
exhibited increased ICa,L, whereas the amplitude and decay
constant of the systolic calcium transient (CaT) were reduced.
Caffeine-induced calcium transient (cCaT) amplitude was
significantly smaller in the mutation group, while sarcoplasmic
reticulum (SR) Ca2+ content, calculated by integrating the Na+Ca2+ exchange current (INCX), was similar to control. Both
reduced CaT and cCaT, despite unaltered SR Ca2+ load, point to
increased Ca2+ buffering in R173W iPSC-CM. Intracellular Ca2+
buffering was determined by fitting a hyperbolic function to
buffering curves obtained during caffeine application (maximum
buffer capacity, Bmax and dissociation constant of buffers, Kd). A
lower Kd and unaltered Bmax were found in R173W iPSC-CM
pointing to increased Ca2+ affinity of intracellular Ca2+ buffers.
Since enhanced cytosolic Ca2+ buffering has been suggested to
facilitate the occurrence of alternans, we performed field
stimulation at increasing frequencies and evaluated CaT
amplitude. Kaplan-Meier analysis of alternans occurrence
revealed significantly higher susceptibility to CaT alternans in
R173W mutant cells. Finally, application of a Ca2+ desensitiser
(blebbistatin, 10 mM) to R173W iPSC-CM was able to
phenotypically rescue Ca2+ dynamics, normalizing Ca2+
transient profile and minimizing the occurrence of Ca2+ alternans
at physiological frequencies.
Conclusion: Increased intracellular Ca2+ buffering promotes the
occurrence of cellular Ca2+ alternans and presumably
contributes to arrhythmogenesis in DCM patients harboring a
R173W mutation.

PO-705-06
DESMOSOME AND PLAKOPHILIN-2 (PKP2) DEFICITS
ACCELERATE PLAKOGLOBIN (JUP) DEGRADATION
LEADING TO CARDIAC PATHOLOGIES IN ACM
Huei-Sheng V. Chen MD, PhD; chuanyu wei PhD;
Ardan Saguner; Firat Duru MD; Joseph E. Marine MBA, MD,
FHRS; Cynthia A. James PhD, CGC; Hugh Calkins MD, FHRS
and Daniel P. Judge MD

PO-705-05
CALCIUM HANDLING ABNORMALITIES CONTRIBUTE TO
ARRHYTHMOGENESIS IN DILATED CARDIOMYOPATHY
Philipp Jung; Fitzwilliam Seibertz MS;
Funsho Emmanuel Fakuade PhD; Fleur Mason PhD;
Antje Ebert PhD and Niels Voigt MD

Background: Defective desmosome junctions had been
considered the main pathogenic mechanism for Arrhythmogenic
Cardiomyopathy (ACM). However, recent studies suggest nonjunctional roles of desmosome component proteins, especially
PKP2, JUP and desmoplakin (DSP) that exist in many types of
cells.
Objective: Desmosomal proteins had been implicated in
metabolic, calcium handling, structural, and gene regulations.
We previously showed that reduced JUP levels mediate the
insulin pathway deregulation, leading to ACM pathologies. Here,
we study how existence of desmosomes and/or mutations in
PKP2 or DSP regulate the levels of JUP in induced pluripotent
stem cell-derived cardiomyocytes (iPSC-CMs) with
desmosomes and iPSC-derived mesenchymal stromal cells
(iPSC-MSCs, fibroblast-like cells) that have no desmosome.
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Elucidating how JUP protein is regulated may enable developing
novel therapies.
Methods: We generated iPSC-CMs and iPSC-MSCs from
normal iPSCs or ACM iPSCs with a PKP2 c.2013delC mutation
or 2 different DSP mutations. We then studied JUP levels by
Pulse-chase labeling of JUP with [35S]methionine, Western/CoIP, immunostaining, and qPCR to elucidate how JUP protein
levels are regulated.
Results: To determine how existence of desmosomes affects
JUP levels, we compared JUP levels between CMs (with
desmosomes) to MSCs (without desmosome) derived from
the same normal iPSCs by Pulse-chase methods. We find
that JUP levels degrade slower [Decay time constant (t) . 40
hours (hrs)] in CMs than in MSCs (t510.461.1 hrs) but rates
of JUP synthesis are similar. In MSCs with no desmosome,
PKP2, but not DSP, mutations also accelerate JUP
degradation by 1.56 folds (t fell from 10.661.1 to 6.860.6
hrs) without changing rates of JUP synthesis. The rates of
JUP synthesis are not changed by pathogenic induction in
CMs. The different degrees of decreases in JUP degradation
rates may explain differential pathologies between CMs and
MSCs.
Conclusion: Desmosome-containing CMs have slower JUP
turnover than MSCs that have no desmosome, supporting that
desmosome is a source of stable JUP supply for its nonjunctional roles in insulin pathway, especially for metabolically
active CMs. Without desmosome, PKP2, but not DSP, also slows
down JUP degradation likely due to PKP2 is a common binding
partner of JUP in many cell types.

PO-705-07
A NOVEL RYR2 CHANNEL STABILIZER EFFECTIVELY
RESCUES CALCIUM HANDLING KINETICS ASSOCIATED
WITH CATECHOLAMINERGIC POLYMORPHIC
VENTRICULAR TACHYCARDIA IN PATIENT-SPECIFIC
INDUCED PLURIPOTENT STEM CELL-DERIVED
CARDIOMYOCYTES
Marissa Joy Stutzman BS; Changsung John Kim PhD;
David J. Tester BS; Samantha K. Hamrick BS;
Eugene Marcantonio MD PhD; MARCO MIOTTO PhD;
Andrew Marks and Michael John Ackerman MD, PhD
Background: Catecholaminergic polymorphic ventricular
tachycardia (CPVT) is a cardiac channelopathy that can cause
sudden death secondary to lethal stress-induced ventricular
arrhythmias. Type 1 CPVT (CPVT1) is associated with
pathogenic variants in the RYR2-encoded cardiac ryanodine
receptor (RyR2). ARM210 is an RyR closed state stabilizer
(Rycal compound) enhancing the interaction of calstabin
(FKBP12.6) and the RyR channel complex. ARM210 may have
therapeutic potential for CPVT1.
Objective: To assess the efficacy of a novel Rycal compound in
suppressing spontaneous calcium release in RYR2 mediated
CPVT.
Methods: Induced pluripotent stem cell-derived cardiomyocytes
(iPSC-CMs) were generated from a patient with RyR2-L14P, a
novel CPVT1-causative variant. Isogenic control iPSCs were
generated using CRISPR-CAS9/PiggyBac gene correction
system. Spontaneous Ca2+ release was analyzed using Fluo-4
Ca2+ imaging with addition of 10 mM ARM210 (gift of ARMGO
Pharma, Ardsley, NY), nadolol (Nad), flecainide (Flec) and/or 1
mM isoproterenol (ISO).
Results: RyR2-L14P iPSC-CMs displayed significantly
reduced spontaneous Ca2+ release (Ca2+ sparks) at baseline
following 2 and 24-hour incubations with ARM210 (pretreatment: 27.665.2%; 2hr: 1.460.9%, p,0.001; 24hr:
9.463%, p,0.05). Following ISO stimulation, Ca2+ sparks were
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reduced after incubation for 2, 5, 16, and 24 hours with ARM210
(untreated: 45.562.4%; 2hr: 2.061.2%; 5hr: 16.764%; 16hr:
4.562%; 24hr: 8.963.8%, p,0.0001). ARM210 mediated
inhibition of sparking activity was comparable to that of common
CPVT therapeutics, Nad, Flec and combination Nad/Flec
treatment, after 1hr incubation at baseline (Nad: 7.462.5%;
Flec: 1.661.6%; combination: 4.264.2%p.0.05) and following
ISO stimulation (Nad: 9.261.8%; Flec: 13.264.2%;
combination: 12.862.7, p.0.05). At baseline, all incubations of
ARM210 sufficiently reduced sparking activity of RyR2-L14P
iPSC-CMs to non-significance with isogenic control iPSC-CMs
(0%).
Conclusion: ARM210 corrects the spontaneous release of
calcium observed in CPVT1 iPSC-CMs. Compared to current
CPVT1 pharmacotherapies, ARM210 demonstrates similar
efficacy in rescue of Ca2+ sparking activity.

PO-705-08
HIGH-RATE PACING SUPPRESSES TORSADE DE POINTES
ARRHYTHMIAS BY REDUCING SPATIAL DISPERSION OF
REPOLARIZATION
Vera Loen MD; Valerie van Weperen MD, PhD;
Agnieszka Smoczynska MD, PhD; Joanne J.A. van Bavel MSci;
Jet D.M. Beekman; Jeanne G. van der Waal MS;
Veronique M.F. Meijborg PhD; Ruben Coronel MD, PhD and
Marc A. Vos PhD
Background: An electrical storm of Torsade de Pointes (TdP)
arrhythmias can be reproducibly induced in the anesthetized
chronic AV-block (CAVB) dog by infusion of the Ikr-blocker
dofetilide. Previous studies showed that these arrhythmias arise
from a location with high spatial dispersion in repolarization
(SDR) and are suppressed by high-rate pacing.
Objective: We aimed to examine if the suppression of TdPs by
high-rate pacing is established through a decrease in SDR in the
CAVB dog.
Methods: Dofetilide (25 mg/kg in 5 min) was administered to 5
anesthetized CAVB dogs to induce TdP arrhythmias. During
the experiments, animals were continuously paced from the
right ventricle at 50 beats/minute (VVI50). Upon TdP
occurrence, VVI pacing was consecutively set to 100, 80 and
60 beats/minute for 2 minutes, referred to as pacing blocks.
Recordings included surface electrocardiogram and mapping
by 56 intramural needles, each recording four electrograms,
evenly inserted into the ventricles and septum. For each
pacing block, the number of TdP-sensitive dogs, ectopic beats
(EB), and the TdP score (defined as the number of beats
during a self-terminating TdP or 50/75/100 points when
requiring 1, 2 or 3 defibrillations respectively) were
assessed. SDR was quantified as the maximal difference in
repolarization time within four squared needles (SDRcubic) and
was measured before the first EB and TdP (VVI50) and
halfway of each pacing block.
Results: Pacing at VVI100 suppressed TdP occurrence in all 4
dogs: one dog couldn’t be defibrillated after the initial TdP.
Compared to VVI50, pacing at VVI100 and VVI80, but not
VVI60, significantly reduced the TdP score (62636 vs 0 and
13625, both p,0.05 and vs 25650, p.0.05, Figure 1). The
reduction in TdP score was reflected by a significant decrease in
SDRcubic (Figure 2). Moreover, we observed a significant
decrease in SDRcubic from EB to VVI100 and VVI80 (Figure 2).
This is in line with the observation that fewer ectopy occurred
during the VVI100 and VVI80 pacing blocks, than during VVI50
(564 and 5611 beats vs 79643 beats, both p,0.05).
Conclusion: In CAVB dogs, high-rate pacing effectively
suppresses TdP and homogenizes cardiac repolarization, which
is reflected by a decrease in SDR.
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William H. Sauer MD, FHRS, CCDS and Bruce A. Koplan MD,
MPH, FHRS
Background: Social distancing restrictions resulted in increased
utilization of virtual visits (VVs) for arrhythmia care in 2020. Over
time, there has been a return to in-person visits (IPVs); however,
utilization of VVs may continue to offer advantages for patients.
Objective: To assess characteristics of patients durably adopting
virtual care.
Methods: All appointments in our arrhythmia clinics from March
2020 through November 2021 were analyzed. Completed
appointments by EP providers were categorized as VV or IPV.
The VV rate was calculated as number of VVs divided by total
Visits (IPVs and VVs). Pt characteristics collected included selfidentified race and ethnicity as well as age, gender, and
insurance status. We compared VV rates amongst patients of
different ethnicity, race, and insurance status. We also assessed
enrollment in an internet-based patient portal that interfaces with
the electronic medical record (EMR) and allows for
communication with providers.
Results: A total of 6,084 VVs and 10,942 IPVs were included in
the analysis. In 2020, 3,550 VVs comprised the majority (52.8%
of 6,723) of all outpatient visits, whereas in 2021, this proportion
dropped to 24.6% (2,534/10,303) as IPVs became more
common. The largest reduction in VV utilization was amongst
Black patients (65.2% reduction to a 19% VV rate) followed by
Hispanics (62.3% reduction to a 15.8% VV rate). Both groups
had a significantly reduced VV utilization rate compared to
others in 2021 (P,0.01). There was no significant difference in
VV rates for underinsured patients in 2020 or 2021, indicating
social but not economic influence on telehealth adoption.
Enrollment in the EMR patient portal during the study period
was significantly reduced for Black and Hispanic patients
(67.4% and 63.1% vs 80.6%; P,0.01) but did not significantly
change over time.
Conclusion: There was a large reduction in the overall use of
VVs for arrhythmia care from 2020 to 2021. The largest
reductions in VV utilization were observed in the Black and
Hispanic communities, where digital health resources appeared
to be underutilized.
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PO-706-01
A WIDENING DIGITAL DIVIDE: UTILIZATION OF VIRTUAL
VISITS IS REDUCED OVER TIME FOR BLACK AND
HISPANIC COMMUNITIES
Katherine Sauer; David Chang MD; Omar Kreidieh MD;
Amy Leigh Miller MD, PhD; Usha B. Tedrow MD, MS, FHRS;
Paul C. Zei MD, PhD, FHRS; Thomas M. Tadros MD, MPH;
Sunil Kapur MD; Melanie Maytin MD; Uyanga Batnyam MD;
Esseim Sharma MD; Clinton J. Thurber MD; John Whitaker BCH,
BM, PhD; Julie B. Shea MS, MSN, FHRS, CCDS;
Nathaniel Steiger MD; Kenneth Comeiro;
Lauren Ashley Rousseau PAC, CCDS; Tiffany Andrade MS, PAC;
David T. Martin MD, FHRS, CCDS; Jorge Romero MD, FHRS;
Lindsay Harris MSN, APRN; Patrice Hoskins PA;

PO-706-02
DEVELOPMENT AND EVALUATION OF A NEW ALGORITHM
ENHANCEMENT TO IMPROVE SPECIFICITY OF PAUSE
DETECTION IN AN INSERTABLE CARDIAC MONITOR
M. Rizwan Afzal MD; Rakesh Gopinathannair MA, MD, FHRS;
Harish Manyam MD; Fady Dawoud PhD, CCRA, CCDS;
Fujian Qu; Kyungmoo Ryu PhD and
Dhanunjaya R. Lakkireddy MD, FHRS
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Background: Insertable cardiac monitors (ICMs) are commonly
used to detect pause events. False detections triggered by ICMs
primarily due to undersensing of low amplitude R waves during
transient signal variations increase episode review time and may
reduce diagnostic yield due to device storage limitation.
Objective: The purpose of this study was to develop and
evaluate an enhanced algorithm to reduce false pause episodes.
Methods: Pause episodes detected by Confirm RxÔ ICMs with
SharpSenseÔ technology were adjudicated manually, and false
positives (FP) episodes that would be eliminated by the pause
algorithm improvement implemented in Jot DxÔ ICM were
excluded from the analysis. In order to more accurately detect the
diminished R waves causing false pause detection, the
enhanced algorithm incorporated rate adaptiveness and
improved signal handling during baseline wandering or signal
saturation of the electrogram. The percentage reduction of FP
and true positive (TP) episodes compared to Jot Dx ICMs was
trained and evaluated using independent data sets. The training
data set consisted 7178 episodes randomly selected from 1490
devices. The evaluation dataset consisted 1442 episodes
randomly selected from 340 devices.
Results: In the training data set, algorithm was optimized to
achieved 70.9% FP episode reduction with 98.7% retention in TP
episodes. In the evaluation data set, FP episodes were reduced
by 74.4% with 99.3% retention in TP episodes. Episode-based
positive predictive value improved by 32.3% (from 28.7% to
61.0%, p , 0.001).
Conclusion: The enhanced algorithm substantially reduced
false pause episodes with minimal effect in sensitivity relative to
Jot Dx ICM. Implementation of this algorithm may lead to
improved pause detection accuracy and efficiency in device
clinic.
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Holter. Also, we determined the PVC burden variation over
24- and 6-hour during the three-day monitoring of MC-100.
Methods: PVC burden was evaluated by 24-hour Holter and MC100 simultaneously on the first monitoring day. Only MC-100 was
attached and completed the three-day extended monitoring on
the subsequent second and third days of monitoring. We
compared the PVC detection yield of the first day of MC-100 to
that of 24-hour Holter and examined the additive exploration of
PVC burden variation that MC-100 provided. Daily or 6-hour
burden variation was defined as the difference between the
minimum and maximum daily or 6-hour burden measured by
MC-100.
Results: Recruited data of 33 monitored patients were analyzed.
Palpitation and dizziness were present in 21 (63.6%) and 3
(9.1%) patients. The mean daily PVC burden was measured as
7.769.0 % by 24-hour Holter and 7.969.0% for three-day
monitoring of MC-100. The PVC burdens of 24-hour Holter and
the first day of MC-100 were compared to each other, and they
were highly correlated: the mean difference -0.024%, 95% limits
of agreement (-0.727%, 0.679%), and R50.999, p,0.001
(Figure 1). Higher PVC burden was correlated with a higher daily
(R250.489) and 6-hour burden variation (R250.790). Three-day
extended monitoring identified 1(3.0%), 5(15.2%), and 4(12.1%)
more patients reaching the 10%, 15%, and 20% daily PVC
burden, respectively (Figure 2).
Conclusion: An adhesive single-lead ECG accurately detect
PVC with a comparable diagnostic yield to 24-hour Holter. During
three-day monitoring, a significant fluctuation in 24-hour PVC
burden and a greater variation in 6-hour PVC burden was
observed. Three-day monitoring of PVC using a single-lead ECG
patch can identify patients who may benefit from catheter
ablation.

PO-706-03
THREE-DAY MONITORING OF ADHESIVE SINGLE-LEAD
ECG FOR PREMATURE VENTRICULAR COMPLEX:
VALIDATION OF DIAGNOSTIC YIELD AND EVALUATION OF
BURDEN FLUCTUATION
Hyo-Jeong Ahn; So-Ryoung Lee MD; Eue-Keun Choi MD, PhD;
Soonil Kwon MD; Sun-hwa Kim MD and Seil Oh MD, PhD, FHRS
Background: Premature ventricular complex (PVC) can result in
debilitating symptoms and the burden is an important risk factor
of PVC-induced cardiomyopathy. Several wearable electronic
devices validated their PVC detection and 24-hour burden
assessment; however, limited data suggested the diagnostic
value of an adhesive single-lead ECG in PVC detection and its
extended burden evaluation.
Objective: We validated the diagnostic yield of an adhesive
single-lead ECG (mobiCAREÔ MC-100, Seers Technology,
Republic of Korea) for PVC detection compared to a 24-hour

PO-706-04
COMPACT REPRESENTATION OF ATRIAL SHAPE FOR
THROMBOSIS RISK PREDICTION IN AF
Josquin Harrison; Marco Lorenzi MSci, PhD; xavier iriart;
Hubert Cochet MD, PhD; Maxime Sermesant MSci, PhD and
^ Legghe
Benoõt
Background: The impact of LA shape on clot formation in AF is
yet to be understood
Objective: To analyze the impact of LA, PVs and LAA
orientations on clot formation
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Methods: Pts with history of AF and an indication for LAA
closure underwent pre-operative cardiac CT. Those with either
a prior history of embolism or a clot detected on arterial and
venous-enhanced CT images were categorized as clot
positive. On CT images, the LA was segmented and meshed.
Automated labelling of PVs and LAA was employed to build a
compact skeleton representation of the LA (by registering
labels from a template to all cases, and by connecting the
center of mass of each labels). LA skeletons were used to
train a novel Neural Network model for joint classification of
heterogeneous data, such as images taken at different phases
of the cardiac cycle. Such model consists of one encoder per
dataset followed by a common classifier, enforcing a joint
representation of all datasets in the same latent space. This is
made possible by writing the task as a variational problem to
optimise, we call this model a multi-channel variational
classifier. The model was trained to predict clot positive
patients and its generalizability was assessed on a test
population.
Results: 237 pts were included (age 7468, 70% males,
CHA₂DS₂-VASc 4.361.2). CTs were acquired during systole in
117 and diastole in 120. 100 (42%) patients were considered clot
positive. Segmentation, labeling and skeletization was
successfully achieved in all pts. The model was trained using a
10-Fold cross validation. We compared the results after training
on diastole and systole cases independently andby jointly
training on both datasets. At testing, our model reached a 0.72
overall accuracy for the prediction of LAA clots (0.83 for systole
and 0.61 for diastole), while training separately on systole
anddiastole was prone to strong overfitting and mode collapse
with 0.52 and 0.48 accuracy, respectively.
Conclusion: While LA shape, LA size, PV and LAA
orientations alone may not be sufficient for robust clot
prediction, we introduce a compressed representation of the
global anatomy that closely relates to LAA thrombosis,
possibly identifying global features related to adverse
hemodynamics. The method is reproducible andintroduces a
novel approach to accommodate heterogeneous diastole and
systole datasets.

PO-706-05
DECREASE IN ACTIVITY OF DAILY LIVING DURING THE
COVID-19 PANDEMIC CORRELATES WITH A DECREASE IN
BIOMETRIC VARIABLES
Samer Saouma MD; Philippe Akhrass; Rina R. Shah MD;
Valay K. Parikh MD, FHRS; Raman L. Mitra MD, PhD, FHRS;
Stuart J. Beldner MD, FHRS; Jonathan Willner MD;
Kabir Bhasin MD; Neil E. Bernstein MD; Nicholas T. Skipitaris MD,
FHRS; Bruce G. Goldner MD, FHRS; Haisam Ismail MD;
Jason S. Chinitz MD, FHRS; Rajat Goyal BA, MD, FHRS;
Paul C. Maccaro MD, FHRS; Ram L. Jadonath MD, FHRS;
Moussa Saleh MD; Stavros Mountantonakis MD;
Laurence M. Epstein MD and Marcin Kowalski MBA, MD, FHRS
Background: The COVID-19 pandemic caused home
quarantine of majority of US population including patients with
CIED. Outpatient remote monitoring can be used to record and
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analyze basic biometric variables during the months of the
pandemic.
Objective: To compare the biometric variables as heart rate and
heart rate variability with daily physical activity before and during
COVID-19 pandemic in patients with CIED.
Methods: We retrospectively analyzed CareLinkTM data
transmissions across a large healthcare system prior and during
the COVID-19 pandemic.
Results: The cohort included 345,459 transmissions from 4141
patients between March and May in 2019 and 464,003
transmissions from 5371 patients in 2020. When comparing the
period of March to May of 2019 to March to May of 2020 there was
a significant decrease in daily physical activity (2446153 min vs.
2046143 min; p, 0.0001), decrease in day-time average HR
(75.36 9 bpm vs. 74.469 bpm; p, 0.0001), decrease in nighttime average HR (69.068.8 bpm vs. 68.268.7 bpm; p, 0.0001)
and decrease HR variability (81.5630.4 ms vs. 80.2634.2 ms ;
p, 0.0001). During March and May of 2020 there was a
significant correlation between the daily physical activity and HR
variability (r250.24; p , 0.0001), day-time HR (r250.32; p ,
0.0001) and night-time HR (r250.02; p , 0.0001).
Conclusion: During the COVID-19 pandemic there was a
significant decrease in the daily physical activity in patients with
CIED likely from home quarantine that correlated with a decrease
in HR variability, day-time HR and night-time HR. The changes in
these parameters may adversely affect overall cardiovascular
health and outcomes of patients with CIED.

PO-706-06
A DEEP LEARNING-ENABLED ELECTROCARDIOGRAM
MODEL FOR THE IDENTIFICATION OF PRESENCE OF
ATRIAL FIBRILLATION DURING SINUS RHYTHM
Chih-Min Liu MD; Wei-Wen Chen; Wei Shiang Chen; YuFeng Hu PhD; Yenn-Jiang Lin MD, PhD; Shih-Lin Chang MD,
PhD; Li-Wei Lo MD, PhD; Fa-Po Chung MD, PhD; Tze-Fan Chao;
TA-CHUAN TUAN MD; Jo-Nan Liao MD; Chin-Yu Lin MD; TingYung Chang MD; Ling Kuo; Cheng-I Wu MD; Shin-Huei Liu MD;
Henry Horng-Shing Lu and Shih-Ann Chen MD
Background: The instantaneous attack remains a significant
challenge as the physician often fails to capture the episodes of
paroxysmal atrial fibrillation (AF) to diagnose. The risk
stratification to identify the presence of AF is vital for the clinical
decision for comprehensive ECG monitoring or treatment.
Objective: We aimed to build an artificial intelligence (AI) model
utilizing 12-lead ECGs during sinus rhythm (SR) to predict the
presence of undetected AF.
Methods: By a deep neural network, sinus rhythm ECGs from
the patients who have been diagnosed as paroxysmal AF were
compared to those without any history of AF. The diagnosis of AF
was ascertained by either medical records, ECGs, or ambulatory
ECGs. All ECGs were randomly stratified into training and
holdout test datasets at a ratio of 8:2 with ten-fold crossvalidation.
Results: We recruited 8241 SR ECGs from the patients with
paroxysmal AF compared to 8241 SR ECGs without AF
history, extracted from the hospital-based ECG database. The
area under the curve (AUC) of the AI model in detecting the
presence of AF during SR was 0.87 (sensitivity: 79.9%,
specificity: 79.0%, F1 score 79.5%) in the training set. In the
test set, the AUC of the deep learning model in detecting the
presence of AF was 0.89 (sensitivity: 78.9%, specificity:
83.5%, F1 score 80.8%).
Conclusion: The AI ECG model could potentially detect the
presence of AF even when the patients were during sinus rhythm.
This assists in a clinical decision to perform ECG monitoring for
an extended period or avoid undue delay in the treatment.
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Conclusion: We developed a deep learning model using a CNN
for predicting the QTc in patients with AF, outperforming current
state of the art methods

PO-706-07
DEVELOPMENT OF AN AI DRIVEN QT CORRECTION
ALGORITHM FOR PATIENTS IN ATRIAL FIBRILLATION
Mohamed Shokr MD; Robert Ronan B.Sc; Roi Bar Cohen 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;
Larry A. Chinitz MD, FHRS and Lior Jankelson MD, PhD
Background: There is no reliable method to determine the
corrected QT interval (QTc) in Atrial Fibrillation (AF) rhythm. This
is due to significant variability in morphology and intervals, not
present during sinus rhythm
Objective: The aim of this work was to develop a deep learning
model for prediction of the QTc in patients with Atrial Fibrillation
(AF) using the surface EKG
Methods: We included all adult NYU patients who had 1) a
12 lead surface EKG with a diagnosis of AF within ten days
of a sinus EKG, 2) where the QRS duration in both EKGs
was similar and 3) the patients had normal potassium values
and were not receiving any QT prolonging medication at the
time of either EKGs. We evaluated the model for predicting
the corrected QTc in the sinus EKG, from the AF EKG. We
used a multilayered, convolutional, residual neural network
(CNN) architecture to predict the QTc value. The dataset was
divided into 80% training (with 20% validation) and 20% test
sub-sets.
Results: We included 7833 patients (43% female), age 70614
years at the date of the AF EKG. QT correction with Fridericia
formula was applied. The NN model predicted QTc values with a
mean-absolute-error (MAE) of 20.23 milliseconds, and a meansquared error (MSE) of 29.25 ms. These errors were lower than
the inherent variability in sinus QTc in the cohort (MAE 27612ms,
p,0.01 for the comparison with the model). 62.68% of
predictions were within 20 ms of the sinus QTc value and 76.66%
of the CNN predictions were within one standard deviation of the
sinus QTc value (Figure 1).On additional 54 examples, we
compared the CNN prediction to the QTc values manually
calculated from the AF EKG by using the Mayo Clinics’ method
(mean of shortest and longest QT intervals and the average RR
interval). On those examples, the CNN model resulted in an MAE
of 33.35 ms vs. 56.05 ms for the Mayo method predictions
(p,0.01 for the comparison)

PO-706-08
VIRTUAL VISIT CONSULTATION PILOT ASSESSING
FEASIBILITY AND QUALITY OF REMOTE PATIENTRECORDED 12-LEAD ELECTROCARDIOGRAMS
Levi Disrud CRAT, CCT; Anthony Kashou M.D.;
Tara A. Gosse MS; David Harmon MD; Halley Davison;
Paul A. Friedman MD, FHRS and Peter A. Noseworthy MD, FHRS
Background: The standard 12-lead ECG is a rapid, noninvasive
diagnostic tool used across a variety of medical settings to guide
clinical decision making. However, skilled technicians are
required for satisfactory recordings to ensure accurate
interpretation.
Objective: We sought to evaluate the feasibility and quality of
remote, patient-recorded ECGs using a wireless 12-lead ECG
device (Smartheart).
Methods: Nineteen patients scheduled for cardiology consultations
or follow up visits were pre-screened. Of the 19 patients, 11 were
contacted to receive a device. Of those 11 candidates, 9 patients (4
females, 5 males) agreed for enrollment in the pilot. Patients were
provided with the Smartheart device, education, paper instructions,
and verbal guidance through the recording process to ensure
adequate, clinical use signal quality. Five patients who did not have
access to a personal smart device (Apple iPad) were offered a
research device to facilitate data recording and transmission. ECGs
were uploaded into the electronic health record and interpreted by
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cardiologists. A post-visit survey was sent after the virtual visit to
evaluate patient satisfaction.
Results: Eight of the nine enrolled patients successfully
recorded a 12-lead ECGs satisfactory for clinical use (Figure 1).
One patient was unable to complete a recording due to
technology use difficulties. The average time spent guiding
enrolled patients on performing the test, including education, and
answering questions, was approximately 49 minutes (Mean 5
48.87, Standard Deviation 5 24.31). Five of nine patients
completed the satisfaction survey - 100% of which requested this
service in the future.
Conclusion: A 12-lead ECG could be performed remotely by
patients with guided care using a portable, consumer-oriented
ECG device. Furthermore, the quality of recordings was
considered adequate for clinical use. This proof-of-concept pilot
highlights the potential for these devices to streamline virtual
visits and facilitate remote cardiology consultation, though
technical support, time allotted to patient training, and technology
aptitude may present limitations in some patient groups.

Results: After removing duplicate entries, a total of 580 events
were reported in 321 MDRs. 34.5% (n5200) were insertion-site
events, while 16.4% (n595) were malfunction related events. The
most frequent device malfunction events were: failure to interrogate
[24.2%, n523 post-cardioversion and 1% (n51) post MRI],
sensing issues (20%, n519), transmission failure (14.7%, n514)
and poor/loss of signals (12.6%, n512). Of insertion-site events,
device externalization (33%, n566) followed by spontaneous
device fall off (23.5%, n547) and device infection (22%, n544)
were most common. Overall, 43.6% (n5253) underwent device
explantation.
Conclusion: Several concerns have been reported inherent to
the device function (especially device failure post cardioversion),
making this a unique reported event. Robust, transparent
monitoring mechanisms are warranted especially with newer
technologies
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SAFETY OF SAME DAY DISCHARGE AFTER LEAD
EXTRACTION PROCEDURES

PO-707-01
MINIATURIZED IMPLANTABLE CARDIAC MONITOR WITH A
LONG SENSING VECTOR (BIOMONITOR III): INSIGHTS
FROM MAUDE DATABASE
Kuldeep Bharat Shah MD; Jakrin Kewcharoen MD;
Rahul Bhardwaj MD; Tahmeed Contractor; Ravi Mandapati MD,
FHRS, CCDS, CEPS-P; Dhanunjaya R. Lakkireddy MD, FHRS
and Jalaj Garg MD
Background: Implantable Cardiac Monitors (ICMs) are used to
detect bradycardia, asystole, atrial fibrillation, or other heart
rhythm disturbances. BIOMONITOR III (Biotronik, Berlin,
Germany) is new generation ICM combining a long sensing
vector in a miniaturized profile.
Objective: We queried the FDA Manufacturer And User Facility
Device Experience (MAUDE) database to assess complications
types with BIOMONITOR III.
Methods: The MAUDE database is a repository of industry and
patient/physician-reported medical device adverse (MDR) events
representing a collection of both common and uncommon
events. A MAUDE database search was conducted on November
23, 2021, for reports received between August 1, 2019 to October
31, 2021 to capture all adverse events.

LILAS DAGHER MD; Michael Sayegh; Michael Vavuranakis;
Soroosh Kiani MD, MS; Neal Kumar Bhatia MD;
Michael S. Lloyd MD, FHRS; Stacy B. Westerman MD, MPH;
Anand D. Shah MD; Angel R. Leon; Faisal M. Merchant MD,
FHRS and Mikhael F. El-Chami MD, FHRS
Background: Lead extraction procedures historically involve
overnight hospital observation to detect delayed manifestation of
procedural complications. The need for routine hospitalization
patients after uncomplicated lead extractions remains to be
determined. A desire to limit hospitalization during the COVID 19
pandemic provided an opportunity to assess the appropriateness
of same-day discharge (SDD) after lead extraction.
Objective: To determine the appropriateness of SDD and identify
characteristics that identify potential candidates for SDD in a
selected cohort after lead extraction.
Methods: We reviewed procedural outcomes in consecutive
patients undergoing lead extraction between Jan 2020 and
October 2021. Events identified as complications during the first 30
days after the procedure include death, the need for rescue cardiac/
chest surgery, hemopericardium with or without tamponade,
venous tear, septic embolism, hematoma or pneumothorax
requiring intervention, and access-associated AV fistula.
Results: One-hundred eighty-four patients, 53% women of mean
age 65.66 14 years, underwent lead extraction at our institution
during the specified interval. We discharged seventy-three patients

S462
(40%) on the same day; we chose to observe another 111 (60%) in
the hospital at least one night. Table 1 shows the baseline and
procedural characteristics in both groups. The SDD cohort
preferentially included older (68 6 12 vs. 63.2 6 16.7, p50.02)
patients, women (59% vs. 44%, p50.02), those with fewer (1.4 vs.
1.9, p,0.001) leads requiring extraction, a shorter lead dwell time
(3.5 6 4.2 years vs.7.4 6 12 years, p50.01), and an indication for
extraction other than infection (4% vs. 54%, p,0.0001). The SDD
patients suffered fewer complications (0 vs. 6%, p,0.001).
Complications observed in the non-SDD group include one femoral
AV fistula requiring surgical intervention, three pocket hematoma,
and three septic emboli causing hemodynamic instability. Four
patients died from underlying sepsis during their hospitalization.
Conclusion: SDD appears appropriate in selected patients
following lead extraction. Women with relatively fewer leads,
shorter lead dwell times, and indications other than infection
appear reasonable candidates for SDD. Age alone does not
identify better candidates for SDD.
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among selective, non-selective, anodal and LV septal captures.
EF and NYHA class improved to 46611% and 1.960.6.
Conclusion: LBBAP significantly reduced overall and regional
(RV/LV) VEH, irrespective of the mechanism of capture. Detailed
assessment of electrical heterogeneity using ECG belt may add
valuable insights on effects of LBBAP.

PO-707-04
ANALYSIS OF PATIENT PREDICTORS AND OUTCOMES IN
ICD SHOCK THERAPY EXPERIENCED DURING
HEMODIALYSIS
Serafim Pistiolis MD; Apurva Challa MBBS;
Robert Charles Ward MD; Christopher V. DeSimone MD, PhD,
FHRS; Abhishek J. Deshmukh MBBS, MD, FHRS and
Yong-Mei Cha MD, FHRS

PO-707-03
NONINVASIVE ASSESSMENT OF VENTRICULAR
ELECTRICAL HETEROGENEITY TO OPTIMIZE LEFT
BUNDLE BRANCH AREA PACING
Pugazhendhi Vijayaraman MD, FHRS; Grace Hughes;
Marilee Manganiello; Alicia Johns and Subham Ghosh MS, PhD
Background: Left Bundle Branch Area Pacing (LBBP) is a novel
therapeutic option for bradycardia and heart failure patients. ECG
belt is a novel technology for assessment of ventricular electrical
heterogeneity (VEH) using multi-electrode ECG. A metric of
overall VEH based on Standard Deviation of Activation Times
(SDAT) from all electrodes in the ECG belt has been previously
shown to predict CRT response.
Objective: The aim of the study is to evaluate noninvasive
assessment of VEH using ECG-Belt to optimize LBBAP for CRT.
Methods: VEH from a 40-electrode ECG-Belt was characterized
in 20 patients (male 15, EF 33613%, NYHA class 3.0560.6;
CRT indication 18) with 3830 lead during LBBAP 20 and LBBAPOptimized CRT (LOT-CRT) 7, anodal capture 16, NS-LBBP 18,
S-LBBP 5, LVSP 9. In addition to SDAT, regional (LV/RV) VEH
was assessed with average left ventricular activation times
(LVAT), SDAT of left-sided (LV dispersion) and right-sided (RV
dispersion) electrodes. Optimal LBBAP was determined based
on maximal SDAT and QRS duration(d) change.
Results: All metrics were significantly reduced (p,0.0001 for
ECG Belt metrics, p50.0027 for QRSd) during LBBAP and LOTCRT compared to intrinsic. QRSd, SDAT, LVAT, LV and RV
dispersion during optimal LBBAP was significantly lower
(133620/152624; 20.567.5/38.669; 44.464.3/61.4621;
11.6611.6/29.5615; 21.167.8/42.569.3; p,0.0001) compared
to intrinsic rhythm. However, they were not significantly different

Background: Implantable cardiac defibrillators (ICDs) are the
mainstay for the prevention of sudden cardiac death (SCD) in highrisk patients. Dialysis patients have been excluded from major
clinical trials, and thus data in this population are scant. No study
has reported on outcomes of ICD therapy during hemodialysis.
Objective: We sought to examine the patient predictors and
outcomes of ICD therapies in a cohort of hemodialysis patients.
Methods: We developed a cohort of 231 patients undergoing
regular hemodialysis across all Mayo Clinic Health Systems sites
with ICDs. Data were extracted from medical records to obtain
baseline characteristics, shock therapy during dialysis from the
notes, and device interrogation reports for details of the event.
Results: Our study cohort of 231 patients with ICDs was
evaluated over a study period of 21 years (2000-2021). The
average age of implantation was 57.8 years, with 77% (178/231)
being male. Most patients had ICDs implanted for primary
prevention (69%; 159/231). In the 6 with ICD therapy during
dialysis, 33% were implanted for primary prevention. Appropriate
shocks for VT/VF were delivered 83% of the time (5/6). During the
study period, 83% (5/6) of the patients with shocks during dialysis
died, compared to 63% (142/225) of the remaining cohort.
Conclusion: These data suggest that secondary prevention ICD
therapy is of utility specifically during dialysis and should be
considered. Evidence of ICD therapy was associated with a
higher risk of mortality. Further study is merited to confirm such
findings in a more extensive, multi-centered patient cohort.
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PO-707-05
OVERSENSING AND IMPEDANCE IN ICD LEAD TIP AND
RING CONDUCTOR FRACTURES
Adam Himes MSME; Scott Hoium and Charles D. Swerdlow MD,
FHRS, CCDS
Background: The pace-sense element of Medtronic ICD leads
comprises a 4-filar helical conductor (helix) to the tip and a 49-filar
cable to the ring electrode surrounded by inner insulation.
Previously, we studied the development of oversensing (OS) and
pacing impedance (Z) with helix fracture (Fx): Partial (P) Fx
corresponds to onset of OS and abrupt increase in standard
deviation (s) of helix Z  0.5U. Z . 3000U (open circuit) indicates
complete (C) Fx.
Objective: To characterize this relationship for ring-cable
fractures.
Methods: We performed bending tests on 16 QuattroÔ leads
connected to ICD generators. Leads were oriented with the cable
on the inner radius for maximum stress and placed in an
electrolyte bath with simulated ECG input. Sensing (Tip-ring) and
cable (Ring-can) electrograms (EGMs) were telemetered; Z was
measured for both cable and helix. Fx was confirmed by x-ray and
microscopy.
Results: Unlike helix Fx, cable Z and sZ increased gradually
through CFx (Figure). An increase in cable sZ  0.0015U
corresponded to PFx. CFx corresponded to sZ  0.5U and only
minimal Z increase (, 2U). Cable-Fx OS on the Ring-can
channel did not occur with PFx but occurred consistently with
CFx (Figure). At CFx, both Z and OS varied with cyclic bending
due to make-break connections.
Conclusion: In contrast to helix Fx, early cable PFx does not
cause OS. Cable CFx results in consistent OS but minimal Z
increase, too small for clinical detection. Different presentations
of helix vs. cable Fx may be due to many more filars in cables and
constraint of fractured cables by inner insulation, which does not
surround the helix.

PO-707-06
THE THERAPEUTIC BENEFIT OF UPGRADE TO CARDIAC
RESYNCHRONIZATION THERAPY IN PATIENTS WITH
PACING INDUCED CARDIOMYOPATHY
Robert N. Kerley MBChB; Claire A. O’Dowling;
Filipa Campos CEPS, CCDS; Katie A. Walsh and Gerry J. Fahy
Background: Pacing induced cardiomyopathy (PICM) is an
important cause of heart failure in patients with a high right
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ventricle (RV) pacing burden. Recent evidence suggests
upgrade to cardiac resynchronization therapy (CRT) may reverse
PICM.
Objective: To assess the extent and identify predictors of
improvement following upgrade to CRT in patients with
PICM.
Methods: We retrospectively analysed 38 patients undergoing
CRT upgrade for PICM over a ten-year period 2011-2021 at our
tertiary referral centre. All patients who underwent device
upgrade from a dual or single chamber ventricular pacemaker to
CRTwere included. PICM was defined as a decrease of 10% in
left ventricular ejection fraction (LVEF), resulting in LVEF ,50%
among patients experiencing  20% RV pacing without an
alternative cause for cardiomyopathy.
Results: LVEF significantly improved from 29.7% pre-upgrade
to 44.0% post CRT upgrade (p , 0.01). Of 24 patients with
severe LV dysfunction, 21 (87.5%) improved to a LVEF .35%
and 8 (33%) improved to a LVEF . 50%. The LV end diastolic
diameter improved from 5.8 cm pre-upgrade to 5.3 cm post
upgrade which was statistically significant (p , 0.05). The
percentage RV pacing did not correlate with the severity of LV
dysfunction (Pearson’s r 5 0.33, p . 0.05) or predict CRT
response (Pearson’s r 5 0.16, p . 0.05). We observed a low
rate of complications and one in four CRT upgrades required
venoplasty (9/36).
Conclusion: Upgrade to CRT has a significant therapeutic role in
the management of patients with PICM. Our data shows that 88%
of patients with severe PICM will see recovery of the LV function
to an EF .35%.
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PO-707-08

SUDDEN CARDIAC DEATH AND APPROPRIATE
DEFIBRILLATOR THERAPIES IN PATIENTS WITH
IMPROVED EJECTION FRACTION .35%

ANTIDROMIC LEFT PERICARDIOPHRENIC VEIN ACCESS
FOR DEPLOYMENT OF A PHRENIC NERVE STIMULATOR:
LESSONS LEARNED FROM COMPLEX CORONARY SINUS
LEAD IMPLANTATION

Nitesh Gautam MD; Naga Sai Shravan Turaga MD;
Todd Turner MD; Danish Abbasi MD; Srikanth Vallurupalli MD;
Hakan Paydak MD, FHRS; J. Paul Mounsey MBChB, PhD and
Subodh Devabhaktuni MD, FHRS
Background: Implantable cardioverter-defibrillators (ICDs)
and CRT-defibrillator (CRT-D) improve survival in indicated
patients with left ventricular ejection fraction (LVEF) less
than 35%. Approximately 75% of patients with ICD
implantation for primary prevention do not experience an
appropriate ICD Tachyarrhythmia Therapy (ITT) in the initial
generator lifespan. The role of continued arrhythmia
monitoring and therapies(and need for generator change) in
those with improved left ventricular ejection fraction(LVEF)
is not well studied.
Objective: Evaluation of rates of ITT and incidence of sudden
cardiac death(SCD) among patients with improved LVEF.35%
after defibrillator placement.
Methods: A retrospective study of patients who underwent CRTD and ICD implantation for primary prevention was done. Patients
.18 years of age with ischemic(ICM) or non-ischemic
cardiomyopathy(NICM) with an initial EF,35%, and who had an
improvement in LVEF post-implantation were included. Patients
whose LVEF remained ,35% after implantation were excluded.
We stratified the patients based on their improved EF, as 36-45%,
46-55%, and .55%, respectively.
Results: Of 337 patients evaluated, LVEF improved .35% in 79
patients. The mean age for the study population was 59 6 15
years; NICM was the etiology for heart failure in 65.8% of
patients. Over a median follow-up of 73 months, LVEF improved
to 36-45% in 44 patients, 46-55% in 25 patients, and . 55% in 10
patients. Eight patients died during the follow-up; none from
sudden cardiac death. Overall, patients with NICM received more
appropriate therapies than ICM patients. Of 41 ITT events in
NICM, 85% occurred in patients before EF improvement .35%
(OR 8.0,95% CI: 1.12-56.79). 60% of the ITTevents in ICM group
were observed before EF improved .35%. Patients with NICM
whose EF improved to .45 % were more likely to receive
inappropriate than appropriate therapies. No events were
reported in either NICM or ICM groups after LVEF improvement
beyond 55%(Table 1).
Conclusion: Among patients who receive an ICD for primary
prevention, most events occurred before EF improvement.
Among patients with NICM, patients experienced only
inappropriate therapies once their EF improved .45%. Larger
prospective studies are needed to evaluate the necessity of ICD
generator change in this subgroup.

Steven Liskov MD; Bahij Kreidieh MD and Sheetal Chandhok MD
Background: Left pericardiophrenic vein (PPV) access is
required to deploy over-the-wire phrenic nerve stimulator leads
for implantable sleep apnea therapy devices. Coursing along the
left lateral aspect of the pericardium, the left PPV is accompanied
by the left phrenic nerve and terminates superiorly at the left
brachiocephalic vein (BCV) and inferiorly at the left inferior
phrenic vein. A superior approach may be complicated by
congenital atresia, tortuous anatomy, or iatrogenic dissection.
We report a novel approach to PPV access using retrograde wire
externalization and antidromic lead placement derived from
complex coronary sinus (CS) access techniques.
Objective: Recognize techniques for complex vascular access
for phrenic nerve stimulators and cardiac implantable electronic
devices (CIED).
Methods: The right chest was prepared for subclavian vein
access and pre-pectoral generator implant. A 7 French (Fr)
delivery sheath and inner 5 Fr Merit CS vertebral vein selector
were used to engage the left BCV. Contrast angiography and a
0.014 mm angioplasty wire were used to identify the PPV.
Repeated attempts to engage the tortuous vein were associated
with proximal dissection. An alternative approach with inferior
PPV access was selected. The sheath and vein selector were
positioned within the left hepatic vein and the left phrenic vein for
angiography. The angioplasty wire was advanced retrogradely
into the PPV and left subclavian vein followed by an additional
support wire. A separate 7 Fr sheath was placed in the right
subclavian vein and a 4 Fr snare was used to secure and
externalize the distal angioplasty wire. The wire was used as a rail
to advance the phrenic nerve stimulator anterogradely into the
PPV.
Results: Lead deployment was successful and phrenic nerve
stimulation thresholds were satisfactory.
Conclusion: Antidromic posterolateral cardiac vein access has
been well described for complex coronary sinus lead
implantation. The technique may be applied to extracardiac
vascular anatomy for challenging PPV lead implantation. This
case highlights the technical expertise and anatomical familiarity
needed to optimize cardiac implantable electronic device
implantation.
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PO-708-01
CRT UPGRADE: THE DEGREE OF QRS SHORTENING IS
ASSOCIATED WITH BETTER LV REMODELING
Mohammed Wazzan MD; Herman A. Carneiro MD, MSc;
Tabitha Lobo MBBS, MD; Willington Amutuhaire MBChB, MPH;
nour tashtish MD and Judith A. Mackall MD, FHRS
Background: Previous studies have demonstrated that patients
with right ventricular pacing (RVP) who undergo upgrade to
cardiac resynchronization therapy (CRT) are less likely to
respond compared to de novo CRT patients. One identified
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predictor of response is the reduction in QRS duration after
upgrade.
Objective: We sought to determine if the extent of QRS duration
shortening correlated to the degree of response.
Methods: This single center, retrospective study, included
patients who underwent CRT upgrade from either single or dual
chamber pacemaker or implantable cardiac defibrillator, with
chronic RVP. We compared QRS duration and left ventricular
ejection fraction (LVEF) before and after upgrade. A positive CRT
response was identified as .5% LVEF increase by
echocardiography at 3-6 months. We utilized paired t-test,
standardized t-test, Pearson’s correlation and Cox-proportional
hazard regression analyses.
Results: From 2012-2020, 359 patients underwent CRT
upgrade. After excluding patients with incomplete datasets, a
total of 96 patients were included. The mean age was 71611
years, baseline mean QRS duration was 173626 ms, baseline
mean LVEF was 32613%, 66 (69%) were male, and 90 (94%)
had ischemic heart disease. Overall, the QRS duration
decreased from 173626 to 157622 ms (P,0.001) and LVEF
improved from 32613% to 38614% (P,0.001). The change in
LVEF linearly correlated with the change in QRS duration (rho50.21, P50.048). At a median follow-up of 5 months, 48 patients
(50%) had  5% improvement in LVEF. Responders had lower
baseline LVEF (27610% vs 37613%, P,0.001), but there was
no difference between responders and non-responders with
respect to baseline QRS (177627 vs 170625 ms, P50.18),
change in QRS duration (-18628 vs -14631 ms, P50.45), or
percentage of pacing at 3 months (9667% vs 9767%, P50.76).
At a median follow-up of 3 years, 31 patients died. There was no
association between baseline QRS (HR 1.00, 95% CI 0.99-1.01,
P50.79) or change in QRS (HR 1.01, 95% CI 1.00-1.02, P50.25)
with mortality.
Conclusion: In patients undergoing CRT upgrade, there is a
linear relationship between the degree of QRS shortening and
the extent of LVEF improvement. LV lead location as well as
programming strategies to optimize QRS duration narrowing in
this population may impact response.

PO-708-02
META ANALYSIS EVALUATING SAFETY AND EFFICACY OF
HIS BUNDLE PACING AFTER ATRIOVENTRICULAR NODE
ABLATION FOR ATRIAL FIBRILLATION
Sisir Siddamsetti; Arshad Muhammad Iqbal MD;
Mobasser Mahmood; Hemant Godara MBA, MD, MS;
Mauricio Sendra Ferrer MD; Rahul Jain MD, MPH and
Sandeep Gautam MD, MPH, FHRS
Background: Right ventricular pacing (RVP) after
atrioventricular node (AVN) ablation as part of pace and ablate
strategy for permanent atrial fibrillation (AF) with uncontrolled
heart rate has been associated with a significant incidence of left
ventricular systolic dysfunction. Permanent His bundle pacing
(HBP) is a physiologic pacing option in this scenario.
Objective: We performed a meta-analysis to evaluate the longterm clinical and echocardiographic sequelae of HBP after AVN
ablation for permanent AF.
Methods: We performed a systematic literature review in
Embase, PubMed and SCOPUS for all the related articles until
November 2021. The literature search yielded 81 publications, of
which 8 studies fulfilled inclusion criteria. The Inverse Variance
random effects model was used to calculate Mean Difference
(MD) and 95% confidence intervals (CI). Outcomes analyzed
were change in left ventricle ejection fraction (LVEF), left ventricle
end diastolic dimension (LVEDD), NYHA class and QRS
duration.
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Results: Over a mean follow up of 14+/-2 months and 500.5 total
patient years of 348 patients, permanent HBP after AVN ablation
resulted in significant improvement in LVEF (MD 5 12.93%) (95%
CI [19.88%, 5.98%], P50.0003), LVEDD (MD 5 7.53 mm, 95%
CI [4.36, 10.7], P,0.00001) and NYHA class (MD 5 1.06, 95%
CI [0.52, 1.59], P50.0001) compared to baseline at follow up.
There was no significant change in QRS duration (MD 5 9.04 ms)
(95% CI [-21.35, 3.27], P50.15) compared to baseline.
Conclusion: This meta-analysis of permanent HBP after AVN
ablation for permanent AF confirms that HBP results in
unchanged QRS duration with significant sustained clinical and
echocardiographic improvement. HBP is preferable to standard
RVP in this condition.

PO-708-03
CORRELATIONS BETWEEN INJURY CURRENT AND LEAD
PERFORMANCE IN HIS BUNDLE PACING COMPARED
WITH LEFT BUNDLE BRANCH AREA PACING AND RIGHT
VENTRICULAR SEPTUM PACING
Kuan-Cheng Chang MD, PhD; weihsin chung; Hung-Pin Wu MD;
Mei-Yao Wu MD, PhD; Yen-Nien Lin; Jan-Yow Chen MD, PhD
and Kuo-hung Lin MD
Background: Conduction system pacing (CSP) by implanting
the lead in the His bundle (HBP) region or in the left bundle
branch area (LBBAP) has recently gained popularity. Injury
current (IC) is useful for predicting adequate lead fixation in right
ventricular septal pacing (RVSP).
Objective: To evaluate the correlations between IC and lead
performance among pacemaker patients receiving HBP, LBBAP
and RVSP.
Methods: We compared the correlations between IC and lead
performance among pacemaker patients receiving HBP (n541),
LBBAP (n553) and RVSP (n588). LBBAP was an alternative if
optimal HBP was not achieved. A positive IC was defined as .0.2
mV or a .25% ST elevation and prolongation of the ventricular
electrograms .10 ms from the baseline.
Results: HBP patients with a positive IC (48%, 0.8460.4 V)
exhibited a similar but higher pacing threshold than their LBBAP
(76%, 0.7560.3 V, p50.329) and RVSP (67%, 0.5060.1 V,
p,0.001) counterparts at implantation. The R wave (5.7063.4
mV) and impedance (660.916140.8 ohm) were both lower than
those of LBBAP (10.3566.0 mV, p50.002; 822.366235.8 ohm,
p50.005) and RVSP (11.2464.9 mV, p,0.001; 754.276126.4
ohm, p5 0.006) patients, respectively, at implantation. The trend
of electrical parameter comparisons remained unchanged during
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follow-up (3.5661.4 months). Notably, HBP patients with a
negative IC had a higher pacing threshold (1.2460.6 V)
compared to their LBBAP (0.7360.3 V, p50.009) and RVSP
(0.5360.1 V, p,0.001) counterparts at implantation and during
follow-up.
Conclusion: Detection of ICs during HBP was associated with a
better capture threshold equivalent to the LBBAP counterpart
both at implantation and during follow-up. LBBAP appears to be a
valuable alternative to HBP in real-world practice.
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fibrosis. Despite thorough interrogation, there was no pace
capture throughout the right atrium and a new lead was not
placed.
Conclusion: Electroanatomical mapping of the RA in selected
patients with atrial myopathy to facilitate pacing lead placement is
feasible and can be effective in finding adequate substrate for
pace capture. Patients with complex CHD may be especially
vulnerable to having segmented atrial conduction which limits
intra-/inter-atrial and AV conduction.

PO-708-04
HIGH DENSITY ELECTROANATOMICAL MAPPING FOR
TARGETED PACING LEAD PLACEMENT IN PATIENTS WITH
ATRIAL MYOPATHY
James Arthur Mann MD; Syed Rafay Ali Sabzwari MBBS, MD;
Christopher Barrett; Lukasz Cerbin MD; Lohit Garg MBBS, MD;
Michael A. Rosenberg MD; Alexis Z. Tumolo MD;
Amneet Sandhu MD; J. Jason West MD, FHRS;
Paul D. Varosy MD, FHRS; Ryan G. Aleong MD, FHRS;
Matthew M. Zipse MD; Wendy S. Tzou MD, FHRS and
Johannes C. von Alvensleben MD, CEPS-P
Background: Atrial myopathy can occur secondary to surgical
scaring and fibrosis, particularly in patients with congenital heart
disease (CHD). Atrial lead placement in these patients can be
challenging as intra/inter-atrial conduction may be segmented
and with variable atrioventricular (AV) conduction. The feasibility
of electroanatomical mapping to facilitate pacing lead placement
has been under reported.
Objective: We present a case series of patients with atrial
myopathy that underwent high density electroanatomical
mapping to facilitate right atrial (RA) lead implantation.
Methods: N/A
Results: Five patients with atrial myopathy underwent
electroanatomical mapping of the RA with intent to implant a
pacing lead (Table 1). Four patients had complex CHD leading to
sinus node dysfunction and one patient had wild-type
amyloidosis. The patient with amyloidosis had an indwelling RA
lead with loss of sensing and no capture at high output. All CHD
patients had at least two areas of isolated atrial tissue local exit
block. One patient with a repaired atrioventricular septal defect
(AVSD) had additional left atrial mapping that revealed limited
inter-atrial conduction. Three of the CHD patients had baseline
AV conduction. The patient without AV conduction had a repaired
AVSD and mapping of the RA demonstrated local exit block with
pacing of the lateral wall and right atrial appendage (Fig 1) but AV
conduction with lead placement at the high RA septum. Follow up
lead parameters for all implanted leads showed acceptable
results. In the patient with amyloidosis, mapping, demonstrated
dense and contiguous areas of low-voltage and fractionated
signals with lack of pace capture consistent with extensive

PO-708-05
ADVERSE EVENTS ASSOCIATED WITH THE BRIDGE
OCCLUSION BALLOON FOR LEAD EXTRACTION: A FOOD
AND DRUG ADMINISTRATION MAUDE DATABASE STUDY
Tahmeed Contractor MD; Jalaj Garg MD; Rahul Bhardwaj MD;
Kamal Kotak MD, MS, FHRS and Ravi Mandapati MD, FHRS,
CCDS, CEPS-P
Background: The Bridge Occlusion Balloon (BOB, Phillips) was
developed to provide temporary occlusion of the superior vena
cava (SVC) in the setting of lead extraction related injury.
Objective: We queried the Food and Drug Administration
Manufacturer and User Facility Device Experience (MAUDE)
database for adverse events related to the use of the BOB.
Methods: The MAUDE database is a repository of industry as
well as patient/physician-reported medical device adverse
events representing common and uncommon adverse events. A
MAUDE database search was conducted on November 23,
2021, for reports received between November 1, 2019, and
November 1, 2021.
Results: A total of 33 adverse events were reported. The most
common adverse event was a thrombus associated with the
device (16 events, 48%), and in 15 events (45%) a thrombus was
seen on the device after removal. There were 2 events of
pulmonary embolism felt to be related to the device (6%).
Compromised balloon integrity was reported in 13 events (39%);
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in most of these events (9), air or blood was noted upon aspirating
the contrast back, and in the remaining 4 events, the balloon was
found deflated after inflation in the setting of SVC tear. A balloon
tear was identified in 3 of events, 2 of which were attributed to a
narrow or calcified SVC. There were 4 events (12%) of inability to
thread a wire into the lumen, 2 of these events were attributed to
excessive adhesive. In 1 of these events, the inner lumen was
found to be compromised.
Conclusion: Significant adverse events have been reported
related to the use of BOB including thrombus formation resulting
in embolism, as well as compromised balloon integrity and
inability to advance a wire. The latter two can have devastating
consequences in the setting of a SVC injury.
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2). Lead parameters such as sensing, thresholds and
impedances were comparable between the 2 groups. There was
no difference in complications.
Conclusion: LBBAP success rates may be influenced by the
laterality of device insertion. Equipment designed specifically for
right-sided implantation may improve success rates, but larger
patient populations will be needed to confirm these results.
Operator experience with right sided implants is also likely to
affect success rates.

PO-708-06
FEASIBILITY OF RIGHT SIDED LEFT BUNDLE BRANCH
AREA PACEMAKER INSERTION: A SINGLE CENTER
PROSPECTIVE STUDY
Jeffrey Kolominsky MD; Ajay Pillai MD; Todd L. Teigeler MD;
Alexandre Raymond-Paquin MD; Richard K. Shepard MD;
Gautham Kalahasty MD; Jordana Kron MD, FHRS;
Jayanthi N. Koneru MBBS; Kenneth A. Ellenbogen MD, FHRS
and Santosh K. Padala MBBS
Background: Conduction system pacing with the left bundle
branch area (LBBAP) is gaining traction as an alternative to
traditional right ventricular (RV) pacing. Current implantation
systems are designed for insertion through left axillary venous
system, which is not always feasible.
Objective: To evaluate the feasibility of right sided LBBAP lead
implantations.
Methods: Consecutive patients undergoing LBBAP implantation
between Feb 2019 and July 2021 at Virginia Commonwealth
University were analyzed. Laterality of site access and success
rates were recorded. Baseline patient characteristics were
tabulated.
Results: A total of 422 patients with LBBAP had procedural data
available. 408 patients underwent left-sided device insertion with
a success rate of 92% and 14 patients underwent right-sided
insertion with a success rate of 79% (P50.10, Table 1). Baseline
demographics and indications for pacemaker implantation are
listed in Table 1. Patients with right-sided implants were more
likely to be referred for CRT (36% vs 9%, p50.01) and had left
bundle branch block (46% vs 14%, p50.01) compared with leftsided implants. Procedural times were longer in right-sided
implants compared with left-sided implants (113627 vs 93631
minutes, p50.02). There was no difference in the mean LVATand
paced QRSd between right sided and left sided implants (Table

PO-708-07
SAFETY AND EFFICACY OF TRANSVENOUS LEAD
EXTRACTION IN THE ELDERLY
ZIAD F. ISSA MD, FHRS
Background: An increasing number of elderly patients with
cardiac implantable electronic device (CIED) requires
transvenous lead extraction (TLE) for a variety of indications.
Objective: The aim of this study was to evaluate safety and
efficacy of TLE in patients older than 80 years using
contemporary tools and techniques.
Methods: This is a single-center retrospective study of all
patients older than 80 years who had undergone TLE. Primary
extraction method was laser lead extraction, with additional use
of mechanical rotational sheaths or femoral snares, if necessary.
Results: A total of 289 patient (mean age: 84.96 5.4 years, 54%
were females) were included. CIED-related infection was the
most common (73.4%) indication for TLE. TLE was attempted for
412 leads, with median lead dwell time of 73 months (interquartile
range, 37 to 121). Complete procedural success was achieved in
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283 patients (97.9%), and clinical success in 285 patients
(98.6%). Complete procedural success was achieved for 400
leads (97.1%) and partial success for additional 3 leads (0.7%),
and failure for 9 leads (2.2%). One patient developed RV
perforation and required pericardiocentesis and blood
transfusion, but no surgical repair. Minor complications were
observed in 13 patients (4.5%). There were no procedure-related
deaths.
Conclusion: In this largest series to-date of TLE in elderly
patients, the procedure appears safe and effective when
performed in experienced centers, and patient’s age should not
be considered as contraindication for TLE.

PO-708-08
MINIMIZING CARDIOVASCULAR IMPLANTABLE
ELECTRONIC DEVICE INFECTION WITH PERIOPERATIVE
ANTIBIOTIC IRRIGATION
John J. Lee MD; Emile G. Daoud MD, FHRS; Raul Weiss MD,
FHRS; Ralph Sayre Augostini MD, FHRS;
Mahmoud Houmsse MD, FHRS; Toshimasa Okabe MD;
M. Rizwan Afzal MD; Steven J. Kalbfleisch MD, FHRS and
John D. Hummel MD, FHRS
Background: Recent EHRA guidelines recommend not to use
antibiotic irrigation at the time of cardiovascular implantable
electronic device (CIED) procedures. This is based upon the
lack of benefit of antibiotic irrigation on CIED infection, resulted
in the Prevention of Arrhythmia Device Infection Trial (PADIT).
However, this conclusion is underpowered due to the low
observed event rate.
Objective: To report a single-center experience of CIED infection
rate stratified by perioperative irrigation, with or without antibiotic.
Methods: 3345 CIED implantations performed at the Ohio State
University from January 2019 to June 2021, were reviewed.
Patients’ data were collected. From January 2019 to June 2020,
antibiotic irrigation was routinely used for CIED procedures;
however, from July 2020 to June 2021, per guideline
recommendations, the CIED protocol was switched to only use
saline irrigation.
Results: There were 2023 and 1322 pts in the antibiotic
irrigation and saline irrigation groups, respectively. Fourteen
pts had CIED infections: 5 pts were in antibiotic irrigation group
(0.24%), and 9 pts were in the saline irrigation group (0.68%), a
relative increased rate of 183% in the absence of antibiotic
irrigation (chi square53.6, p50.05). 11/14 pts required system
extraction. There was no mortality. Due to the increase in CIED
infection associated with switching from antibiotic to saline
irrigation, antibiotic irrigation was reinstated. The infection rate
since re-introducing antibiotic irrigation is being tracked.
Conclusion: The PADIT trial suggested no benefit of
antimicrobial irrigation for CIED infection, and thus the EHRA
recommends use of saline irrigation. However, the PADIT trial
was under-powered due to low incidence of CIED infection. This
case series suggests that the PADIT conclusions may not be
accurate for all institutions. Our study confirms that while device
infection rate is low, antibiotic irrigation reduces CIED infection.
Given that CIED infection carries a significant clinical and
economical repercussion, antibiotic irrigation appears to be a
low-cost strategy in mitigating this risk. Ongoing collection of
data at our institution will allow assessment of a reduction of
infection rate following the re-initiation of antibiotic irrigation
during CIED implantation.
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PO-709-01
COMPARISON OF CATHETER STABILITY AND
PROCEDURAL OUTCOMES OF PULMONARY VEIN
ISOLATION UNDER PROLONGED APNEA VERSUS
STANDARD VENTILATION
James K. Gabriels MD; Xiaohan Ying BS;
Subhanik Purkayastha BS; Eric D. Braunstein MD;
Christopher F. Liu MD, FHRS; Steven M. Markowitz MD, FHRS;
Stavros Mountantonakis MD; George Thomas MD;
Jonathan Willner MD; Bruce G. Goldner MD, FHRS;
James E. Ip MD, FHRS; Bruce B. Lerman MD, CCDS;
Meghann Fitzgerald MD; Diana Anca MD; Apoor Patel MD and
Jim W. Cheung MD, FHRS
Background: Improved ablation catheter-tissue contact results
in more effective ablation lesions. Respiratory motion leads to
catheter instability, which can impact durable pulmonary vein
isolation (PVI).
Objective: To determine if performing PVI under apneic
oxygenation, when compared to PVI using standard ventilation,
results in improved catheter stability in patients under general
anesthesia.
Methods: We conducted a prospective multicenter study on
patients with paroxysmal AF, LVEF  35% and absence of
significant pulmonary co-morbidities. Patients were assigned to
undergo PVI during 4-minute periods of apneic oxygenation at
FiO2 100% (apnea group) or PVI using standard ventilation
settings (control group). Procedures in both groups were
performed under general anesthesia, using coronary sinus
pacing, and high power, short duration settings (40-50W for 
15s anteriorly, 35-50W for  10s posteriorly). Procedural data
were collected. Catheter position coordinates were extracted
from CARTO maps.
Results: Sixty-two patients from five centers were enrolled
(38.7% female, 64.5 6 9.3 years old, EF: 61.9 6 6.7%,
CHA2DS2-VASc: 1.7 6 1.4) with 31 patients in the apnea and
control groups each. Baseline characteristics were similar
between the groups. Apneic oxygenation resulted in improved
catheter stability with significantly reduced median and maximal
catheter displacement (1.34 mm vs. 2.00 mm and 3.7 mm vs. 6.2
mm, respectively; P , 0.001). The percentage of lesions with
catheter displacement . 2mm was significantly lower in the
apnea group (24 6 22%) compared to the control group (43 6
16%), (P , 0.001). Ablation time (18.6 6 6.1 vs. 23.8 6 6.6 mins,
P50.018), LA catheter dwell time (129.0 6 41.2 vs. 140.90 6
45.2 mins, P50.006) and the number of ablation lesions to
achieve PVI (103 6 27 vs. 127 6 26, P50.001) were significantly
shorter in the apnea group. There were no differences in the rates
of first-pass PVI, acute or dormant PV reconnections between
the two groups. There were no adverse events in either treatment
group.
Conclusion: Apneic oxygenation results in improved catheter
stability, decreased LA catheter dwell times and fewer ablation
lesions to achieve PVI without adverse events. Long-term followup is needed to determine if this novel ablation strategy will result
in a decrease in AF recurrence rates.
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PO-709-02
COMPARISON OF ABLATION LESIONS ADJACENT TO THE
GAPS BETWEEN HIGH-POWER SHORT-DURATION AND
LOW-POWER LONG-DURATION DURING PULMONARY
VEIN ISOLATION
Shin-Huei Liu MD; Fa-Po Chung MD, PhD; Yenn-Jiang Lin MD,
PhD; Li-Wei Lo MD, PhD; Shih-Lin Chang MD, PhD;
Yu-Feng Hu PhD and Shih-Ann Chen MD
Background: Different energy settings in RFA result in different
ablation lesion characteristics. Gap formations are still identified
despite the advantages of high-power short-duration (HPSD) in
AF ablation. The characteristics of ablation lesions that resulted
in gap formation are unknown.
Objective: We aimed to investigate gap lesions under different
RFA settings and identify the predictor values for gap
formation.
Methods: AF patients who received RFA under lower-power
long-duration (LPLD) (power control ,45W) or HPSD (power
control 45W) settings were analyzed. Ablation lesion data
were collected by the CARTO version 7 system (Biosense
Webster, Inc). The parameters of lesions adjacent to the gaps
were collected and compared to those of the remaining
lesions. Gap lesions under different energy settings were
investigated.
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Results: In total, 52 AF patients (35 men, mean age
63.71 6 10.82 years; 31 PAF and 21 PeAF) received RFA under
LPLD (N512) or HPSD (N540) settings were analyzed. The
incidence of gap lesions was similar between the LPLD and
HPSD patients (1.8160.93 vs. 2.4160.80, p50.35). In total, 144
gap lesions were identified. The gap lesions either at the anterior
or posterior LA wall had a significantly lower impedance drop
than successful lesions (Table 1, 2), and the above findings were
consistent in LPLD and HPSD. There were no significant
differences in impedance drop between gap lesions between
LPLD and HPSD (Table 3). After multivariable analysis,
impedance drop was the only predictor of gap formation during
HPSD ablation.
Conclusion: Despite the different lesion characteristics
between LPLD and HPSD, the lesions adjacent to the gap
were similar. Moreover, irrespective of energy setting, the
impedance drop serves as the most important parameter to
predict gap formation.

PO-709-03
THE APPLICATION OF THE RE-ENTRY VULNERABILITY
INDEX TO DETERMINE VENTRICULAR TACHYCARDIA
EXIT FROM DIFFERENT PACING LOCATIONS, IN A
PORCINE INFARCT MODEL
Adam S.C. Dennis MRCP, BSc; Michele Orini PhD;
Eva Melis Hesselkilde DVM, PhD; Arnela Saljic MSc, PhD;
Benedikt M. Linz MD; Stefan M. Sattler MD, PhD;
Jacob Tfelt-Hansen MD, DMSc; Thomas Jespersen DMSc, PhD;
Anthony W.C. Chow MD, FRCP and Pier D. Lambiase PhD FRCP
FHRS
Background: The application of high-density electroanatomic
(EA) and functional mapping strategies is a new frontier in
ventricular tachycardia (VT) ablation. There is no definitive
method to identify arrhythmogenic substrate, and ablation
outcomes remain suboptimal. The re-entry vulnerability index
(RVI) integrates unipolar activation and repolarisation timing, and
low RVI values correlate with vulnerable sites of re-entrant VT
origin.
Objective: To study the effect of multi-directional pacing on RVI
in relation to VT exit in a porcine infarct model.
Methods: 13 swine underwent balloon occlusion of the left
anterior descending artery, creating a healed myocardial infarct
model. 4 weeks post-infarction (29.3 days 6 3.3),
electrophysiology studies were performed using EnSite
Precision system and the multi-electrode Advisor HD Grid
catheter (Abbott, IL, USA). Maps were created using right
ventricular (RV) , left ventricular (LV) and biventricular (BiV)
sensed extra (SE) pacing, at least 20 ms above ventricular
effective refractory period. VT’s were induced and mapped. VT
exit sites were annotated on the VT activation map. Unipolar
electrograms were analysed off-line with custom software to
produce activation (AT) and repolarization time (RT) maps. At
each point, RVI was calculated as the mean difference between
RTand AT, at neighbouring sites within a search radius of 10 mm.
For each map, the vulnerable region was defined by the lowest 20
RVI points and their distance to VT exit site measured.
Results: A total of 28 maps were analysed, with sufficient and
comparable point density (4156282 for SE-BiV, 6696363 for SELV and 668 6 254 for SE-RV) and 27 VTs (mean cycle length
243ms 631) were mapped with an identifiable exit site. Median
distance between VT exit sites and vulnerable sites identified by
RVI was below 15 mm for all pacing configurations, SE-LV
14.3mm IQR 15.8, SE-RV 14.8mm IQR 17.0 and SE-BIV
13.5mm IQR 8.4. No significant difference was found across
pacing configurations (Figure 1).
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Conclusion: RVI demonstrated consistent accuracy in
identifying vulnerable regions relating to exit of re-entrant VT
circuits from all pacing configurations.
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PO-709-05
EARLY RECURRENCE OF ATRIAL TACHYARRHYTHMIA
INDICATES PULMONARY VEIN RECONDUCTION
Samuel K. Sørensen MD; Arne Johannessen MD, DMSc;
 H. Worck MD, PhD; Morten L. Hansen MD, PhD;
Rene
Martin H. Ruwald MD, PhD and Jim Hansen MD, DMSc

PO-709-04
THE RISK OF COMPLETE HEART BLOCK AS A
COMPLICATION OF AVNRT ABLATION HAS DECREASED
OVER TIME
David Chang MD; William H. Sauer MD, FHRS, CCDS;
Usha B. Tedrow MD, MS, FHRS; Paul C. Zei MD, PhD, FHRS;
Thomas M. Tadros MD, MPH; Sunil Kapur MD and
Bruce A. Koplan MD, MPH, FHRS
Background: Patients undergoing AVNRT ablation are
traditionally quoted a risk of heart block of approximately 1%.
Contemporary ablation techniques are likely associated with a
lower risk but have not been well characterized.
Objective: To determine the change in procedural risk of heart
block in AVNRT ablation over time.
Methods: All 918 patients who underwent AVNRT ablation at a
single center between January 2009 and September 2021 were
evaluated. This cohort was chronologically divided into two
groups, Group 1 between 2009-2015 (N5511) and Group 2
(2016-2021) (N5407), for analysis of procedural complications.
Results: Group 1 was younger and had lower BMI (51.3 yrs vs.
55.3 yrs; 27.0 vs. 28.0; p,0.05). There were no significant
differences in gender (62% vs. 59%; p5ns). Group 1 had less
frequent 3D mapping use and more fluoroscopy (53% vs. 98%;
113.5 mGy vs. 59.7 mGy; p,0.05). The incidence of heart block
requiring a pacemaker was 6/511 (1.17%) in Group 1 compared
to 1/407 (0.25%) in Group 2 (p50.1). There were no complete
heart blocks from February 2017 to present (n50/312).
Pericardial effusion requiring pericardiocentesis was noted in 2/
511 (0.4%) in Group 1 and 2/395 (0.5%) in Group 2 (p5ns).
Conclusion: The incidence of heart block from AVNRT ablation
from 2009 to 2021 has decreased over time from approximately
1.17% to 0.25% with none since 2017 despite increasing patient
age and BMI. The use of 3D mapping was greater in recent
ablations, which may allow for fewer complications and minimize
flouroscopy. However, the rate of pericardiocentesis remains
approximately 0.4-0.5% and must be taken into consideration for
post-operative patient management.

Background: Early recurrence of atrial tachyarrhythmia (ATA)
within the 90-day blanking period after pulmonary vein isolation
(PVI) is associated with a significantly higher risk of recurrence
beyond day 90, but the relationship between early ATA and
pulmonary vein reconduction (PVR) is poorly understood.
Objective: (1) To establish the incidence of PVR in patients with
and without early ATA. (2) To evaluate the impact of shorter
blanking periods on the relationship between ATA and PVR.
Methods: In the randomized RACE-AF trial, patients with
paroxysmal atrial fibrillation received an implantable cardiac monitor
prior to PVI by radiofrequency or cryoballoon ablation. All patients
underwent protocol-mandated repeat electrophysiology study after
4-6 months to assess for PVR. In this substudy, electrogram-verified
ATA  30 sec. constitutes recurrence, and recurrence within 90 days
after PVI constitutes early ATA. We analyzed the association
between (1) early ATA and PVR and (2) ATA recurrence after different
lengths of blanking periods from 0 to 90 days and PVR.
Results: (1) Early ATA occurred in 54/91 patients (59%), and the
overall incidence of PVR was 48/91 (53%). The incidence of PVR
was 37/54 (69%) vs. 11/37 (30%) in patients with and without early
ATA, respectively, a difference of 39% (95% CI: 20 - 58%; p ,
0.001). Seventeen patients had early ATA despite no PVR, and in 8
(47%) of these, the repeat procedure revealed atrial flutter or extrapulmonary vein triggers. (2) When applying different blanking
periods between 0 and 90 days (fig.), the incidence of PVR in
patients with ATA recurrence after the blanking periods did not differ
(range: 66 - 68%). Correspondingly, the incidence of PVR in
patients with ATA confined to the first 30 days after PVI was similar
to the incidence of PVR in patients with ATA after day 90 (9/12 [75%]
vs. 24/36 [67%]; p 5 0.73).
Conclusion: Patients with early recurrence of ATA after PVI had a
substantially higher incidence of PVR than those without early ATA.
The incidence of PVR was similar for patients with even very early
recurrence and patients with recurrence after the conventional 90day blanking period, suggesting early evaluation for reablation may
be indicated in symptomatic patients with early ATA.
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PO-709-06
THREE-DIMENSIONAL MAPPING SYSTEM FACILITATED
SUPERIOR APPROACH FOR RADIOFREQUENCY
ABLATION OF TACHYARRHYTHMIA IN PATIENTS
WITHOUT INFERIOR VENA CAVA ACCESS
Chu-Yu Hsu; Shih-Lin Chang MD, PhD; Yenn-Jiang Lin MD, PhD;
Li-Wei Lo MD, PhD; Yu-Feng Hu PhD; Fa-Po Chung MD, PhD;
Chin-Yu Lin MD; Ting-Yung Chang MD; Chieh-Mao Chuang MD;
Ming-Jen Kuo; Wei Tso Chen; Chheng Chhay MD;
Pei Heng Kao MD; Ahliah Esmilla Ibrahim MD;
Wei-Hsiang Lin MD and Shih-Ann Chen MD
Background: The inability to access the heart from the groin is
occasionally encountered in electrophysiology practice.
Objective: we presented four tachyarrhythmia cases without IVC
access underwent catheter ablation via superior approach and 3D mapping system.
Methods: N/A
Results: Case 1 A 50-year-old woman confirmed AVNRTwithout
inferior vena cava (IVC) access. A decapolar catheter was
advanced through hemiazygos vein (via left subclavian vein to
SVC) to the coronary sinus (CS). Another vascular access was
established in the right internal jugular vein for the ablation
catheter. His bundle signal was recorded and mapped using the
3-D mapping system (EnSite NavX system) (Figure 1A).
Radiofrequency ablation(RFA) was performed over the low Koch
area and slow pathway was successfully eliminated. Case 2 A
48-year-old woman had typical AVNRT with bilateral lower leg
deep vein thrombosis. Right internal jugular vein was used as
vascular access for CS and ablation catheters. After 3-D mapping
and identification of His region, cryoablation was applied at the
low Koch triangle area. (Figure 1B).Case 3 A16-year-old man
was a case of Tetralogy of Fallot underwent multiple surgical
repairs. Ventricular tachycardia (VT) was recorded at the
emergency room. Venography was performed from the left
femoral vein access and showed tortuous left hemiazygous vein
with total occlusion from the iliac vein to the proximal IVC.
Vascular access was established in the left internal jugular and
subclavian veins. Monomorphic VT was induced during the EPS
(Figure 1C). The VT circuit was localized in the area around the
tricuspid annulus and right ventricular outflow tract patch. (Figure
1D). RFA was performed at the isthmus of the circuit and
eliminated the VT successfully. Case 4 A 63-year-old man with
persistent atrial fibrillation (AF) and interruption of IVC was
admitted for pulmonary vein isolation (PVI). The right internal
jugular vein was cannulated and transseptal puncture was done
using SL3 sheath and transseptal puncture needle (BRK1,150
degree) (Figure 1E) and four PVI was performed successfully.
Conclusion: It is feasible and safe to perform AVNRT, VTand AF
ablation via superior approach with limited vascular access and
catheters under guidance of 3-D mapping system in patients with
unfavorable femoral vein and IVC anatomy.

PO-709-07
THE IMPACT OF MULTI-DIRECTIONAL PACING ON THE
DISTRIBUTION OF LATE SIGNAL ACTIVATION,
ACTIVATION SLOWING AND REPOLARIZATION
GRADIENTS IN RELATION TO VENTRICULAR
TACHYCARDIA IN A PORCINE INFARCT MODEL
Adam S.C. Dennis MRCP, BSc; Michele Orini PhD;
Eva Melis Hesselkilde DVM, PhD; Arnela Saljic MSc, PhD;
Benedikt M. Linz MD; Stefan M. Sattler MD, PhD;
Jacob Tfelt-Hansen MD, DMSc; Thomas Jespersen DMSc, PhD;
Anthony W.C. Chow MD, FRCP and Pier D. Lambiase PhD FRCP
FHRS
Background: In ventricular tachycardia (VT) ablation
electrograms with late or decremental activation properties have
emerged as a target in substrate ablation, and spatial dispersion
of repolarization has been shown to correlate with areas of late
potentials and critical VT sites. Multi-directional pacing has been
demonstrated to reveal a greater area of activation slowing in
infarct related VT. The optimal strategy to identify key sites of
arrhythmogenesis substrate mapping is not established.
Objective: To study the effect of multi-directional pacing on the
distribution of late signal activation, activation slowing and
repolarization gradients in relation with VT exit sites, in a porcine
infarct model.
Methods: 13 swine underwent balloon occlusion of the left
anterior descending artery, to create a healed myocardial infarct
model. Electrophysiology studies were performed 4 weeks postinfarction (29.3 days 6 3.3), using the EnSite Precision system
and the Advisor HD Grid multi-electrode catheter (Abbott, IL,
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USA). Maps were created using right ventricular (RV) and left
ventricular (LV) sensed extra (SE) pacing, at least 20 ms above
ventricular effective refractory period. VT’s were induced and
mapped. Activation maps were reviewed and exit sites
annotated. Off-line analysis was performed using custom
software in Matlab (MathWorks, MA, USA). The location of
signals showing the latest bipolar local activation time (LAT), the
largest bipolar activation time (AT) and unipolar activationrecovery interval (ARI) were algorithmically identified and
compared with VT exit sites.
Results: 27 VT’s were mapped with an identifiable exit site
(mean cycle length 243.2ms 630.5). 10 LV and 10 RV SE
substrate maps were composed of a mean 6696363 and
6686254 points, respectively. Sites showing largest AT and ARI
gradients on both RV and LV SE maps were closest to the VT exit
sites (12.966.8 and 10.866.4 mm, respectively) than the sites
showing largest LAT (17.668.3 mm, P,0.05) (Figure 1). Pacing
from the RV significantly improved VT exit site localization for
repolarization gradients (9.266.6 vs 12.565.9 mm, P,0.05).
Conclusion: Sites with the largest AT and ARI gradients show
superior VT exit localization compared to LAT. The most accurate
localization was obtained using repolarization gradient with SE
pacing from the RV.

PO-709-08
CONDUCTIVE HYDROGELS FOR RF ENERGY DELIVERY: A
NOVEL APPLICATION
Allison Post PhD; Mathews Medayil John MSBME;
Skylar Buchan MSE; Drew Bernard; Gabriel Rodriguez-Rivera;
Abdi Rasekh MD; Elizabeth Cosgriff-Hernandez and
Mehdi Razavi MD
Background: Catheter radiofrequency ablations are limited by
the metallic tips of standard ablation catheters, as larger
electrode areas are more prone to steam pops even with
irrigation.
Objective: To achieve uniformly wide lesions in myocardial
tissue with reduced occurrence of steam pops using a nonirrigated ablation catheter.
Methods: Ionic hydrogels were fabricated from poly(ether
urethane diacrylamide) (20 wt%, 20 kDa macromer + 1% Nacryloyl glycinamide) with conductivity conferred with ionic
species in the aqueous phase. In an ex vivo setting, this
conductive hydrogel disc (5mm in diameter and 2mm thick) was
placed between the tip of an ablation catheter (Thermocool SF,
Biosense Webster) and myocardial tissue (Figure 1A).
Radiofrequency ablations with and without the hydrogel disc
were carried out at 30W for 60 seconds or until a steam pop
occurred.
Results: Figure 1 shows the lesions formed from ablation. At 14
seconds, point ablation on excised porcine ventricular tissue
(Figure 1B) resulted in a steam pop. At 60 seconds, ablation with
the hydrogel resulted in a wide (equal to the diameter of the
hydrogel disc) but somewhat superficial lesion. In an atrial
appendage (Figure 1C) tissue, ablation at 30W for 30 seconds
with the hydrogel disc yielded a uniform, wide and fully transmural
lesion, while point ablation resulted in increased charring and a
small transmural lesion.
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Conclusion: Conductive hydrogels can be used to produce uniform
lesions and improve RF ablation safety during catheter ablation.
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PO-710-01
“ELECTRODE TISSUE COUPLING” IS A NEW MAIN
DETERMINANT OF RF LESION CREATION - EXPERIENCE
FROM A CARDIAC ANIMAL MODEL
Fabian Bahlke MD; Hannah Krafft MD; Leonie Foerschner MD;
Marc Kottmaier MD; Miruna-Andreea Popa MD; Katharina KochBuettner MD; Marta Telishevska MD; Carsten Lennerz MD, MSci;
Sarah Lengauer MD; Tilko Reents MD; Gabriele Hessling MD;
Isabel Deisenhofer MD, FHRS and Felix Bourier MD
Background: Radiofrequency (RF) current is a classic ablation
technology used in the EP lab. By now it is assumed that RF lesion
seize is mainly determined by RF power, duration and contact force.
This ex vivo animal model study shows that a new parameter “electrode tissue coupling” (ETC) - plays an additional major role in
RF lesion creation. The ETC level describes the amount of electric
contact between the RF electrode and cardiac tissue: In minor ETC
levels, only the distal electrode connects to tissue. In full ETC levels,
the whole RF electrode is embedded in cardiac tissue.
Objective: The aim of this study was to investigate the influence
of ETC levels on RF-lesion size.
Methods: RF-lesions were created using an ex vivo porcine cardiac
model. The experimental setup consisted of a saline-filled container,
a dispersive electrode, a heated thermostat and a circulation pump
to imitate in vivo conditions. Global impedance was kept at 120 Ohm
as well as the temperature at 37 C. RF-lesions were created using
identic values of RF duration and contact force. A RF power of 20W,
30W, 40W, and 50W was used. The ETC levels were varied between
minor and full coupling. All parameters (power, temperature, global
and local impedance, contact force, lesion size) were measured
during application of RF-current, enabling real-time correlation of RF
parameters and lesion size.
Results: In total, 1923 measurements during application of RFcurrent were analyzed. In ETC III (full tissue coupling), lesions
became significantly wider and deeper. In 20W ablations, lesion
diameters were significantly (1.68 fold) larger when applying ETC
III instead of ETC I. This relation was found in variations of RF
parameters.

Baseline local impedance and local impedance drop showed a
high correlation with selected ETC levels. The average baseline
local impedance in ETC I was 207.2 Ohm, compared to 267.3
Ohm in ETC III (p , 0.01).
Conclusion: In addition to by now known parameters (power,
duration, contact force), ETC is a main determinant of lesion size.
Higher ETC levels result in higher amounts of RF current going
into adjacent tissue instead of current dissipation into the blood
pool. In clinical practice, the ETC level can be predicted by
baseline local and global impedance. Observation of these
parameters should become clinical practice during RF ablation.
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p50.024). For the RIPV, an enhanced impedance drop in the
posterior (OR 1.61, p50.004) and anterior (OR 1.12, p50.03)
segments, significantly increased success.
Conclusion: The acute success of AF ablation in terms of FPI is
affected by ablation technique and comorbidities. It seems
particularly important to ablate closer to the ostium to achieve FPI
in the anterior RSPV and posterior LIPV. At the posterior and
anterior RIPV it is of particular importance to obtain a good
impedance drop during ablation. Increased patient weight
appears to increase the difficulty of isolating the LIPV while
hypertension and coronary disease are associated with reduced
chance of FPI at the RSPV. It is possible that the operator being
mindful of these associations could increase success rates and/
or durability of PVI.

PO-710-02
PATIENT COMORBIDITIES AND ABLATION TECHNIQUE
ARE IMPORTANT DETERMINANTS OF FIRST PASS
PULMONARY VEIN ISOLATION
Riley Guntrip BSc; Adam John Graham BS, MBBS;
Amit Sodhi BSc, MD; Richard A. Leather BS, MD;
Paul G. Novak BSc, MD; Laurence D. Sterns MD, FHRS and
Markus B. Sikkel MBBS, PhD
Background: First pass isolation (FPI) of the pulmonary veins
(PVs) is a good predictor of durability of PV isolation and success
rate of AF ablation. Systematic analysis of predictors of FPI has
not previously been performed.
Objective: To investigate how variations in ablation technique
and patient comorbidities influence acute durable isolation during
PVI.
Methods: Raw data was exported from first time PVIs performed
using the CARTO system for 62 consecutive patients. Cases
were imported into Matlab using openEP and lesion
characteristics and locations were extracted. Separate
multivariate logistic regression analyses for both ablation
technique and patient characteristics were performed for each
vein.
Results: Left sided FPI was achieved in 42 patients (68%) and
right sided FPI in 31 (50%). The commonest sites needing
reinforcement were carina and anterior left superior (LS)PV on
the left and the carina and posterior right inferior (RI)PV on the
right (Figure).
In terms of predictors of FPI for the LIPV, increased patient weight
predicted reduced success (OR 0.93, p50.018) and closer lesionostium distance posteriorly predicted increased success (OR
0.88, p50.037). For the LSPV, larger atrial surface area in
comparison to area ablated predicted reduced success (OR 0.83,
p50.024). For the RSPV, the presence of hypertension (OR 0.20,
p50.039) and coronary disease (OR 0.29, p50.033) significantly
reduced the chance of FPI. In addition, lower lesion-ostium
distance anteriorly increased the chance of FPI (OR 0.87,

PO-710-03
TEMPORAL AND SPATIAL EVOLUTION OF REVERSIBLE
AND IRREVERSIBLE VENTRICULAR LESION
BOUNDARIES PRODUCED BY PULSED ELECTRIC FIELD
ABLATION
Hiroshi Nakagawa MD, PhD; Quim Castellvi PhD;
Robert Evans Neal PhD; Steven Girouard PhD; Yoshimori An MD;
Ayman A. Hussein MD, FHRS; Walid I. Saliba MD, FHRS and
Oussama M. Wazni MD
Background: During pulsed electric field (PEF) ablation, electric
pulses induce reversible (R) or irreversible (IR) injury on cardiac
myocytes. Using triphenyl tetrazolium chloride (TTC) staining, we
have reported that acute PEF ablation lesions show a dark
central zone (DCZ, contraction band necrosis and hemorrhage)
surrounded by pale boundary (PB, no mitochondrial activity,
consistent with IR zone) and a hyperstained rim (HR, indicating
enhanced mitochondrial activity) beyond the PB, indicating R
zone.
Objective: To assess histologically the spatial extent and
temporal evolution of PEF ablation lesions in a swine model.
Methods: A 7Fr catheter with a 3.5 mm ablation electrode
(TactiCath, Abbott) was connected to a PEF generator
(CENTAURI, Galaxy Medical) and positioned in RV and LV under
EnSite guidance in 4 closed chest pigs. Biphasic PEF current (19
A, total duration 1.4 ms) was delivered between the ablation
electrode and a skin patch at 50 ventricular sites at different target
timepoints of ,30 min, 1hr, 2hrs, 4hrs and 14 days after ablation.
TTC was infused prior to animal sacrifice.
Results: Fig. The HR was initially greatest (,30 min) and
gradually decreased over time while PB increased up to 4hr after
ablation. The DCZ became evident only after 1hr and increased
up to 4hr after ablation. At 14 days, ablation lesions show slightly
smaller PB with no or minimal DCZ and HR. Histology showed
fibrosis within the PB at 14 days, consistent with IR zone.
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Conclusion: TTC staining showed dynamic temporal and spatial
evolution of the DCZ, PB and HR. The large initial HR zone
indicates IR lesions are surrounded by relatively large R zone
even 4hrs after ablation, suggesting the mechanism of transient
conduction block during PEF ablation.
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ablation. We evaluated clinical and previous procedural
characteristics to identify predictors of PVI at the time of repeat
ablation, using logistic regression models.
Results: Of the 121 patients, 42.1% were female, average age
was 64.5 years, and BMI 31. At the time of repeat ablation, 57%
(n569) had intact prior PVI. Baseline characteristics of patients
with intact PVI and reconnected PVI were similar, including age
(64 years and 65 years; p50.75), left atrial diameter (4.13 cm and
4.39 cm; p50.09), left ventricular ejection fraction (54.5 % and
55.4%; p 5 0.38), and time to first atrial fibrillation recurrence
(237 days v. 344 days, p50.28). The only significant clinical
predictor of intact PVI was the pre-procedure diagnosis of
atypical atrial flutter (20.3 % v. 3.8%, p50.02) (Figure 1). In
multivariate analysis, prior mitral line ablation (OR 8.93, 95%CI
[3.65, 21.87]: p ,0.01) and first pass isolation of right pulmonary
vein during the index AF ablation (OR 2.59, 95% CI [1.09, 6.12]: p
5 0.03) strongly predicted intact PVI at the time of repeat AF
ablation.
Conclusion: With contemporary techniques, PVI reconnection
is seen in 43% of patients at the time of repeat AF ablation.
History of atypical flutter, prior mitral line ablation, and first pass
isolation of the right PVs were significant predictors for intact PVI.

PO-710-04
CONTEMPORARY PREVALENCE AND PREDICTORS OF
INTACT PULMONARY VEIN ISOLATION IN PATIENTS
UNDERGOING REPEAT ATRIAL FIBRILLATION ABLATION
Faisal Aslam MD; mohammed al-sadawi MBChB; Saadat Aleem;
Erden Goljo MD; Hina Ijaz MD; Robin Jacob; Kerry Cao;
Andreas Kalogeropoulos; Ibrahim O. Almasry MD;
Abhijeet Singh MD; Eric J. Rashba MD, FHRS and Roger Fan MD,
FHRS
Background: Pulmonary vein isolation (PVI) is the primary goal
of atrial fibrillation (AF) ablation. Prior studies have noted a 5095% prevalence of pulmonary vein (PV) reconnection at the time
of repeat ablation. However, the prevalence of PV reconnection
with contemporary AF ablation techniques, including high
frequency jet ventilation, is unknown. Furthermore, there is an
incomplete understanding of predictors of intact PVI at the time of
repeat ablation.
Objective: To assess the prevalence of PV reconnection in a
contemporary cohort utilizing jet ventilation, contact force
catheters, and adenosine testing for dormant conduction, and
identify patient characteristics and ablation techniques that
predict PVI at time of repeat ablation.
Methods: We reviewed 615 consecutive radiofrequency AF
ablations from 2013-2019 at an academic medical center
performed by a single operator. There were 121 unique patients
who underwent a de novo AF ablation followed by a repeat AF

PO-710-05
MANAGEMENT OF A CORONARY SINUS PERFORATION
WITH TEMPORARY BALLOON INFLATION DURING
CATHETER ABLATION FOR ATRIAL FIBRILLATION
Abhishek Maan MD, ScM; Daniel Musikantow MD;
Brandon S. Needelman MD; Joshua Lampert MD;
Mohit K. Turagam MD, MSc; William Whang MD;
Srinivas R. Dukkipati MD and Vivek Y. Reddy MD
Background: Empiric ethanol infusion into the Vein of Marshall
(VoM) to ablate associated sympathetic fibers has been
employed as a strategy to treat otherwise non-mappable non-PV
triggers in patients with recurrent AF. An infrequent complication
of this technique is perforation of the coronary sinus (CS)
resulting in a pericardial effusion.
Objective: We describe a case of CS injury during VoM injection,
which was successfully treated with temporary CS balloon
inflation.
Methods: N/A
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Results: A 67 y.o man with paroxysmal AF and prior catheter
ablation (including PVI and cavotricuspid isthmus ablation),
presented with recurrent AF for a redo procedure on
uninterrupted apixaban. The left inferior PV was reconnected,
and was thus re-isolated. Then, isoproterenol infusion (20 ug/
min) provoked several short, pleomorphic runs of non-sustained
AT, which were unable to be mapped. This prompted empiric
infusion of ethanol into the VoM. After CS cannulation with a long
sheath and a JR4 catheter, contrast was injected to opacify the
CS and identify the VoM; however, pericardial extravasation of
contrast was observed (Fig 1A). Intracardiac echocardiographic
(ICE) imaging failed to identify any pericardial effusion.
Protamine was given, the VoM was cannulated, ethanol was
infused, and a repeat CS angiogram was performed. While ICE
still failed to identify any appreciable effusion, pericardial
extravasation continued, and pericardial contrast was seen to
accumulate on fluoroscopy. Accordingly, an occlusive balloon
(2.0 x 8.0 mm sized; Emerge OTW, Boston Scientific) was
advanced into the CS over an 0.35” J-wire (Fig 1B). Manual
balloon inflation tamponaded the leak. Upon balloon deflation 10
minutes later, repeat serial contrast injections over a subsequent
30 min demonstrated no further leak. Apixaban was held on the
evening of the procedure and was reinstituted on the following
day. Surface echocardiography identified no effusion over the
next 24 hours.
Conclusion: Our case highlights the management of an
unexpected complication during CS cannulation for VoM
injection, using a strategy of peripheral angiography balloon
inflation in a “dry closure” fashion. Prompt treatment resulted in
resolution of the CS perforation without requiring
pericardiocentesis or placement of covered CS stent.
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different inter-lesion distances (ILD): 12-15 mm (n51), 6-8 mm
(n55) and 4 mm (n54). Conduction block/isolation was
assessed acutely (4 pigs) and 14 days (3 pigs) after index
procedures.
Results: Complete elimination of electrograms on the ablation
catheter was typically observed after the first PEF application.
Complete line of block/isolation was obtained acutely in all 10
lines, confirmed by EnSite activation and voltage maps. At 14
days, recovery of conduction was observed in 4/5 (80%) lines
with 6-8 mm ILD and 0/4 lines with 4 mm ILD (p,0.05). Gaps in
linear lesions were confirmed by gross pathology in 4 lines with
reconnection using TTC staining.
Conclusion: At the lowest PEF dose, acute conduction block
can be consistently achieved with large ILD. While all 4 mm ILD
lesions remained durable, recovery of conduction at 14 days was
often observed for ILD 6 mm, suggesting durable lesion sizes
between 4-5 mm surrounded by transiently stunned myocardium.

PO-710-06
ASSESSMENT OF LESION DURABILITY PRODUCED BY
PULSED ELECTRIC FIELD ABLATION: EVALUATION IN A
SWINE ATRIAL LINEAR LESION MODEL
Hiroshi Nakagawa MD, PhD; Quim Castellvi PhD;
Robert Evans Neal PhD; Steven Girouard PhD; Yoshimori An MD;
Ayman A. Hussein MD, FHRS; Walid I. Saliba MD, FHRS and
Oussama M. Wazni MD
Background: Pulsed electric field (PEF) ablation may cause
durable or transient injury to cardiac myocytes.
Objective: To examine acute and chronic integrity of the line of
conduction block produced by PEF ablation in a swine heart
model.
Methods: A 7F catheter with a 3.5 mm ablation electrode
(TactiCath, Abbott) was connected to a PEF generator
(CENTAURI, Galaxy Medical) and positioned in RA and LA under
EnSite guidance in 4 closed chest pigs. Using the lowest energy
output settings of the PEF system (19 A, 1.4 ms), biphasic PEF
current was delivered between the ablation electrode and a skin
patch. A total of 10 linear ablations were performed in the SVC
(n53), inter-caval region (n54) and right superior pulmonary vein
(n53) using point-by-point ablation (average CF: 15 g) with

PO-710-07
PULMONARY VEIN ISOLATION ALONE VERSUS
PULMONARY VEIN ISOLATION WITH ADDITIONAL
EXTENSIVE ABLATION FOR ATRIAL FIBRILLATION
Joey Junarta MBBS; Naman Upadhyay MD; Andrea Molin MD;
Sairamya Bodempudi MD; Sean Dikdan MD; Eric Warner MD;
Daniel Joffe BS; Zachary Pang BS and Daniel R. Frisch MD,
FACC
Background: The value of additional ablation beyond pulmonary
vein isolation for atrial fibrillation (AF) ablation is unclear,
especially for persistent AF. It is uncertain whether substrate
modification with additional extensive ablation improves
outcomes.
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Objective: To investigate whether pulmonary vein isolation with
additional extensive ablation (PVIEA) improves outcomes
compared to pulmonary vein isolation alone (PVIA) for AF
ablation.
Methods: Consecutive cases of patients with PVIA versus
PVIEA were compared between 9/9/2013 to 12/12/2020.
Procedural data collected include radiofrequency ablation
delivery time (RADT) and arrhythmia inducibility. Clinical
data collected include sinus rhythm maintenance postprocedure.
Results: 235 patients were studied (67 PVIA, 168 PVIEA).
RADT was shorter when comparing ablation with PVIA versus
PVIEA (32 vs 40 min; p50.04). More arrhythmias were
inducible with PVIEA (p,0.01). There was no difference in
sinus rhythm maintenance by Kaplan-Meier survival analysis
(log rank test p50.75), after 3 or 12-months between groups
overall, and when stratified by AF type (paroxysmal,
persistent), left atrial volume, CHA2DS2-VASc score, left
ventricular ejection fraction, or catheter setting (high-power
short-duration, standard-power standard-duration,
temperature-controlled non-contact-force).
Conclusion: AF ablation with PVIA or PVIEA produces similar
sinus rhythm maintenance overall and when stratified by catheter
setting and AF type. PVIA reduced procedure times and less
arrhythmias were inducible post-ablation.
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PO-710-08
DAILY PVC VARIABILITY AFFECTS 2017 AHA/ACC/HRS
EXPERT CONSENSUS CUTOFF
Richard Amara MD; Jason Appelbaum MD; Muhammad Haq MD;
Calvin Maxim Kagan MD, MPH; Vincent See MD, MS;
Stephen R. Shorofsky MD, PhD, FHRS; Jeffrey N. Rottman MD,
CCDS and Timm-Michael Dickfeld MD, PhD
Background: In the setting of PVC-induced cardiomyopathy, a
general cutoff of .15% PVCs has been suggested by the 2017
AHA/ACC/HRS Expert Consensus guidelines when considering
PVC ablation. However, the influence of daily PVC variability on
this .15% threshold has yet to be established.
Objective: To investigate daily PVC variability via 14-day rhythm
monitoring in a large patient cohort.
Methods: Retrospective analysis was performed on 325
anonymized 14 day ZIOÒ (iRhythm) datasets (4,550 patient
days) with 1 day of .15% PVCs.
Results: Daily PVC burden ranged from 0 to 48%, with a median
daily PVC percentage (14.1%; Q1/3: 9.9%/20.2%) significantly
different from the lowest (7.8%, Q1/3: 3.4%/13.0%) or highest
(21.6%; Q1/2: 18.2%/28.5%) daily PVC percentage (p,0.001 for
both). Bigeminy days (defined here as 40% PVCs) were rare (68
of 4,550 days) and present in only 16 patients. Intra-patient daily
PVCs were highly variable, with a 2.7 fold (Q1/Q3: 1.8/6.5)
variance between the maximum and minimum PVC day and up to
a .20,000 fold variance observed. Population analysis
demonstrated a bimodal distribution with two distinct subgroups of
PVC patterns in 52% of patients: “low frequency/low PVC” (only
3 of 14 days with .15% PVCs/on those days n517.9% (IQR
2.5%) mean PVCs) and “high frequency/high PVC” (all 14 days
with .15% PVCs/on those days n528.5% (IQR 10.1%) mean
PVCs, p,0.001). 83% of patients had 1 day of ,15% PVCs,
33% had 1 day of ,5% PVCs, and 15% had 1 day of ,1%
PVCs, indicating that a 24h monitor would have failed to identify
patients with .15% PVCs or misclassified patients as unlikely to
suffer from a significant PVC burden. The 2017 Expert Consensus
PVC cut-off of 15% was more selective, identifying only 53.6% of
patients that qualified for ablation based on the 2014 EHRA/HRS/
APHRS Expert Consensus cutoff of 10,000 PVCs/24h.
Conclusion: Daily PVC burden in a larger patient cohort is more
variable than expected. Days of bigeminy are rare and clustered in
relatively few patients. Newly identified patterns such as “high
frequency/high PVC” and “low frequency/low PVC” may exist even
among those meeting 2017 Expert Consensus PVC cutoffs. A
threshold of .15% PVCs is considerably more selective than
10,000 PVCs/day. These observations all have potential to affect
patient selection and response to PVC suppression/ablation.
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PO-711-01
CATHETER ABLATION OF THE MITRAL ISTHMUS LINE
USING THE NOVEL DIAMONDTEMP ABLATION SYSTEM:
FIRST EXPERIENCE USING TWO DIFFERENT ABLATION
PROTOCOLS

Poster Session VII
Laura Rottner; Ruben Schleberger MD; Marc D. Lemoine MD;
Fabian Moser MD; Julia Moser MD; Leon Dinshaw;
Paulus Kirchhof MD; Feifan O. Ouyang MD; Andreas Rillig MD
and Andreas Metzner MD
Background: Mitral ishmus ablation is an established approach
to treat perimitral reentrant tachycardia, and often performed as
substrat modification in patients with persistent atrial fibrillation
(AF). Bidirectional block of the mitral isthmus line (MIL) is still a
challenge using conventional ablation catheters, but is essential
to prevent arrhythmia recurrence. Recently, the novel
DiamondTempTM (DT) ablation system (MedtronicÒ, Inc.,
Minneapolis, Minnesota) was introduced and allows for highpower, short-duration ablation in a temperature-controlled mode.
However, data on DT ablation settings for substrate modification
are lacking.
Objective: To evaluate acute efficacy and safety of the novel DT
catheter for bidirectional block of the MIL using two different
protocols.
Methods: 14 patients suffering from persistent AF and/or atrial
tachycardia who underwent catheter re-ablation with creation of a
MIL using the DTablation system were analyzed. Ablation settings
were a catheter-tip temperature limit of 60 C, a temperaturecontrolled power of 50 W with an application duration of either 10
sec (group A, n57) or 20 sec (group B, n57). Additional epicardial
ablation from within the coronary sinus with a temperature limit of
60 C, a temperature-controlled power of 20 W and an application
duration of 20 sec was performed, if bidirectional block could not
be achieved with endocardial ablation only.
Results: Mean procedure and fluoroscopy time, and dose
area product for group A and B were 103624 vs. 119638 min,
1265 vs. 1364 min, and 5726270 vs. 5376202 cGycm.
Bidirectional block of the MIL was achieved in 7/7 (100%)
patients in group A and in 6/7 (86%) patients in group B.
Additional epicardial ablation was required in 6/7 patients
(86%) in group A and in 4/7 (57%) patients in group B. In
group B, bidirectional block of the MIL required fewer
endocardial (31611 vs. 26610 applications) as well as
epicardial RF-applications (1066 vs. 763 applications).
Pericardial effusion without hemodynamic relevance occurred
in 1/7 (14%) patients of group B.
Conclusion: Catheter ablation of the MIL using the DT ablation
system is safe and associated with high acute efficacy. A lower
number of RF-applications and a less frequent need for additional
epicardial ablation was observed when applying longer RFapplications of 20 sec.

PO-711-02
POST- ABLATION UNIPOLAR ELECTROGRAM CHANGES:
A PRECLINICAL EVALUATION COMPARING
RADIOFREQUENCY VS PULSED FIELD ABLATION USING
A “MAP AND ABLATE” MULTIELECTRODE ARRAY
CATHETER
Jacob S. Koruth MBBS, MD; Iwanari Kawamura MD;
Daniel Reinders MS; Petr Neuzil MD; Jason G. Andrade MD,
FHRS; Marc W. Deyell MD, MSci, FHRS; Nishaki Mehta MD,
FHRS; Atul Verma MD, FHRS and Vivek Y. Reddy MD
Background: A multielectrode spherical array catheter (Globe,
Kardium Inc, Canada) capable of mapping and ablation with
either radiofrequency (RF) and pulsed field (PF) energy has been
developed.
Objective: To compare acute unipolar electrogram changes in
atrial tissue after RF vs PF ablation.
Methods: Healthy canines underwent transseptal access under
general anesthesia, followed by circumferential pulmonary vein
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isolation, as well as linear and focal ablation as part of an efficacy
and safety evaluation. Temperature controlled RF ablation (63oC
for 3 min) or PF using 1.6-2 kV/application (either gated or
ungated modes) were used in separate animal cohorts. Only
animals where focal/linear ablations were placed on the left atrial
roof were selected so as to compare electrogram features at
identical anatomic sites in both cohorts. We compared preablation with post-ablation unipolar electrograms (1-225 Hz)
recorded at i) the electrodes selected for ablation (Row 1), ii) from
immediately adjacent electrode rows (Row 2, 3.5-6mm away),
and iii) from electrodes 2 rows away (Row 3, 7-12 mm away;
Figure). A total of 21 ablated sites (Row 1) and 27 adjacent Rows
(2 & 3) were analyzed in the RFA group; similarly 77 and 81 sites
were analyzed in the PFA group.
Results: Lesion transmurality was seen across the focal lesions
on the left atrial roof for both the RF and PF applications. With
both RF and PF ablation, there was complete loss of the
negative deflection of the unipolar electrogram, as well as
diminution of the R wave accompanied by a current of injury in
Row 1. In the RF cohort, Row 2 demonstrated minimal loss of
the negative deflection with mild injury current. However, PF
ablation resulted in significantly greater loss of the negative
deflection and current of injury was observed in Row 2,
compared to RF ablation. Furthermore, in the PF group, even
Row 3 demonstrated some degree of loss of negative deflection
and injury current, whereas in the RF group this row was
completely preserved.
Conclusion: Loss of negative deflection of the unipolar
electrogram, a feature that suggests transmural ablation in the
setting of RF ablation is also seen with PF . However, the
extent of unipolar changes extend further (7-12 mm) from the
site of ablation with PF compared to RF, where these changes
were milder and restricted to 3.5-6 mm.
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PO-711-03
A RANDOMISED COMPARISON OF METHODOLOGY IN
CRYOBALLOON ABLATION FOR ATRIAL FIBRILLATION:
RESULTS AT UP TO A DECADE
Mark M. Gallagher MD; Manav Sohal MBBS; Zaki Akhtar MB;
Yi Gang MD, PhD; Hanney Gonna BMBS, MBBS, CEPS-A;
Abhay Bajpai MD; Zia Zuberi PhD; Mark Norman MD and
Lisa WM. Leung MBChB
Background: A single-centre randomized trial investigated the
value of the Achieve mapping catheter in cryoballoon procedures
for paroxysmal atrial fibrillation (AF) in 2011-2014. Long-term
outcomes from the cohort were determined.
Objective: To evaluate the predictors of long-term outcome after
a cryoballoon ablation for paroxysmal atrial fibrillation.
Methods: Study patients were randomly assigned to Achieve
versus Lasso guided cryoballoon ablation. Patient and study
procedure characteristics and clinical outcomes were
determined, including AF recurrence, repeat ablations and
characteristics and death.
Results: Of 102 patients in the original study, 98 had long-term
(4.11+/-2.82 years) follow up data available. 35 patients (35.7%)
had AF recurrence, giving a long-term success rate at 64.3%
after 1 ablation, increasing to 81.6% after repeat ablation. n58
(8.16%) of the study cohort died at a median of 4.9 years after
ablation (IQR:1.7-5.7). 25/98 (25.5%) patients had a second
ablation and 7 (7.1%) had subsequent ablation. Those who had
AF recurrence were older, with a prior history of ischaemic heart
disease and cardiac device implantation (p50.02-0.03). After
multi-variate analysis, a prior implanted cardiac device was the
only significant predictor of recurrence (p50.03).
Conclusion: Long-term outcomes after a 1st time PAF
cryoablation were similar regardless of generation of
cryoballoon, type of mapping catheter used and traditional
procedure endpoints. AF recurrences were more likely to occur in
older patients with a history of ischaemic heart disease and
implanted cardiac devices.

PO-711-04
CONTRASTLESS VERIFICATION OF PULMONARY VEIN
OCCLUSION WITH A DEDICATED SOFTWARE IN ATRIAL
FIBRILLATION CRYOBALOON ABLATION
laura cipolletta MD, PhD, MSc; Paolo Compagnucci MD;
Yari Valeri MD; GIOVANNI VOLPATO MD; Quintino Parisi;
Silvano Molini; Agostino Misiani; Jenny Ricciotti MD;
Daniele Marinucci; Loredana Messano MD; Michela Casella MD,
PhD and Antonio Dello Russo MD, PhD
Background: In atrial fibrillation (AF) cryobaloon ablation,
optimal pulmonary vein (PV) occlusion is mandatory to obtain
effective and long-lasting pulmonary vein isolation (PVI).
Objective: The purpose of this study was to assess the success
rate of cryobaloon PVI in AF patients by verifying circumferential
PV occlusion with a dielectric sensing occlusion tool.
Methods: 21 consecutive patients undergoing cryobaloon
ablation for paroxysmal AF at our centre were included in the
analysis. The electroanatomical map of the left atrium was
reconstructed with an octapolar mapping catheter (Achieve
Advance 20 mm catheter, Medtronic Inc.), using the KODEXEPD system. Proper circumferential occlusion of the PV antra
with the inflated cryobaloon (Arctic Front Advance) was verified
with the dedicated dielectric sensing occlusion tool, without using
iodinated dye injections. The primary outcome was AF
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recurrence, and was assessed with periodical Holter monitors at
3-month intervals or continuous rhythm monitoring, when
available. Intra- or peri-procedural complications were secondary
outcomes.
Results: Of the 21 patients enrolled, n517 were female (81%),
the mean age was 59611 years, and the mean volume of the left
atrium was 31611 ml/m2. To obtain PVI, 125 cryobaloon
applications were required (6 per patient). Five patients (24%)
received an implantable loop recorder for continuous rhythm
monitoring. After a median follow-up of 5 months (interquartile
range, 2-7), 20 patients (95%) were free from recurrent AF
episodes. There were no intra- or peri-procedural complications,
and no iodinated dye injections were required to verify PV
occlusion.
Conclusion: Our study confirms that a dedicated dielectric
sensing occlusion tool may avoid the need to perform PV
venography during cryobaloon ablation, with optimal survival free
from recurrences at short-term follow-up.

PO-711-05
ABLATION GUIDED BY PROPAGATIONAL ANALYSIS FOR
ARRHYTHMOGENIC CONDUCTION ELIMINATION TO
PREVENT ATRIAL FLUTTER AND FIBRILLATION
(PANACEA- AF STUDY): A NOVEL STRATEGY TO TARGET
WAVEFRONT DISCONTINUITIES
Hemal M. Nayak MD, FHRS; Ankur Srivastava MD; Zaid Aziz MD;
Andrew D. Beaser MD; Gaurav A. Upadhyay MD, FHRS;
Cevher Ozcan MD and Roderick Tung MD, FHRS
Background: The optimal adjunctive catheter ablation strategy
in patients with recurrent AF/AFL in addition to initial pulmonary
vein isolation (PVI) remains unknown. Ablation of complex
fractionated electrograms or addition of lines have not been
shown to be effective and may be pro-arrhythmic. Ablation of
deceleration zones (DZ) identified by ultra-high density
mapping (UHD) is an effective treatment strategy for reentrant
ventricular arrhythmias but its role in reentrant atrial arrhythmias
is unknown.
Objective: We performed the first prospective registry of
patients with refractory AF/AFL treated by targeting wavefront
discontinuities during sinus rhythm to reduce recurrent AF/
AFL.
Methods: The PANACEA protocol required confirmation of PVI
and cavotricuspid isthmus block, followed by UHD mapping of the
LA during both sinus rhythm and distal coronary sinus pacing. DZ
were defined as region with isochronal crowding (3 isochrones
,1 cm radius) and were ablated if present during either
wavefront. Linear lesions sets were only performed if roof and
mitral dependent AFL were confirmed. Patients were followed
prospectively and monitored using event recorders and ECGs
every 3 months for 1 year.
Results: 31 consecutive patients were enrolled (2 were
excluded), 61 6 10 years, 60% men, 31% persistent, 62%
paroxysmal, 7% presented in AFL, mean 1.6 6 0.9 prior
ablations. DZ were identified in 79% of patients (38% posterior
LA, 22% LA roof, 19% LA septum). Follow-up data was available
86%. At a median follow-up of 12 months, freedom from LAFL
and AF were 85% and 60%.
Conclusion: In patients with recurrent AF/AFL after PVI,
targeting of wavefront discontinuities may reduce the incidence
of recurrent atrial flutter as deceleration zones may serve as
niduses for reentry. Future studies are needed to assess the
value of this novel strategy as an adjunct to PVI versus PVI
alone.
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cases due to high BMI .35Kg/m2, severe sleep apnoea) and
UHZ with GA. RF application for 60s on anterior segments and
20s posteriorly, phrenic pacing was employed for ablation of right
PVs.
Results: Overall, mean age was 6468 years, 23 (61%) were
male, 24 (63%) of patients had paroxysmal AF, and the majority
were de novo cases (92%). There was no significant difference
between group demographics with an equal number of patients in
each group. All PVs were isolated in both groups (n 5 CS:73 vs
GA :71). Median fluoroscopy time was comparable (CS 1.1 mins
vs GA 1.2 mins; p50.58), but median procedure time was shorter
in the CS group (CS: 65mins vs GA: 106mins; p5,0.001). The
median number of RF ablation per patient (CS: 7 vs GA: 9;
p50.32) and time to isolation of each vein (CS: 11sec vs GA:
10sec; p50.9) were similar. Number of acute reconnection
requiring further ablations were not significantly different between
groups (CS: 11[15%] vs GA 14 [20%]; p50.96). One patient
sustained transient phrenic nerve injury in the CS group. All
patients in the CS group were discharged on the day of the
procedure.
Conclusion: Our early experience shows the novel HS balloon
ablation can be performed effectively, efficiently and safely under
either GA or CS. The HS balloon paradigm lends itself to refined
workflows, with low fluoroscopy requirements and a short
learning curve even in initial cohorts.

PO-711-07
NETWORK META-ANALYSIS OF OPTIMAL INITIAL ATRIAL
FIBRILLATION THERAPIES: CRYOABLATION,
RADIOFREQUENCY ABLATION, AND ANTI-ARRHYTHMIC
DRUGS

PO-711-06
HELIOSTARTM RF BALLOON CATHETER ACHIEVES
EXCELLENT ACUTE RESULTS INCLUDING CONSCIOUS
SEDATION AND SAME-DAY DISCHARGE; EARLY
MULTICENTRE EXPERIENCE IN EUROPE
Vijayabharathy Kanthasamy MBBS, MRCP, CCDS;
Alexander Breitenstein; Daniel Hofer;
Shohreh Honarbakhsh MBBS, PhD; Antonio Creta MD;
valentina mangiafico; Ross J. Hunter FRCP, PhD;
Richard Ang PhD; Mark J. Earley MD; Richard J. Schilling MD and
Malcolm C. Finlay FRCP, PhD
Background: Single-shot pulmonary vein isolation (PVI)
technologies have ushered in a new era in catheter ablation
strategies due to shorter procedure time and steeper learning
curves for the operators.
Objective: We sought to comprehensively describe and
compare our early experience of procedural outcomes using the
novel Helisotar TM(HS) RF balloon technology in achieving PVI
using two different anaesthetic workflows (conscious sedation
[CS] vs general anaesthesia[GA]).
Methods: We prospectively assessed the first 38 consecutive
patients undergoing PVI using HS for paroxysmal or persistent
atrial fibrillation (AF) in two high volume centres (St
Bartholomew’s Hospital; United Kingdom (SBH) and University
Hospital Zurich; Zurich (UHZ). Both centres used a standardised
approach including vascular access, anticoagulation, transeptal
puncture via GuideStar Sheath and a limited CARTO LA
geometry. SBH performed all procedures under CS (except 4

Omar Abdelfattah MD; Mahmoud Elsayed; ahmed sayed;
Rohan Prasad; Amr Fouad Barakat MD, MS; Islam Elgendy;
Jason G. Andrade MD, FHRS; T. Jared Bunch MD, FHRS;
Amit J. Thosani MD, FHRS; Walid I. Saliba MD, FHRS;
Hiroshi Nakagawa MD, PhD; Oussama M. Wazni MD and
Ayman A. Hussein MD, FHRS
Background: Antiarrhythmic drugs (AADs) and catheter ablation
are first-line treatments of paroxysmal atrial fibrillation (PAF),
however, there exists a paucity of data regarding the potential
benefit of various catheter ablation technologies versus AADs as
an early rhythm strategy.
Objective: To assess the safety and efficacy of cryoablation versus
radiofrequency ablation vs AADs as a first-line therapy of PAF.
Methods: MEDLINE, Embase, Scopus and CENTRAL were
leveraged for randomized clinical trials (RCTs) comparing
cryoablation, radiofrequency ablation (RFA) or AADs to one
another as first line therapies for AF. The primary outcome was
overall freedom from arrhythmia recurrence [AF, atrial flutter
(AFL), atrial tachycardia)]. Secondary outcomes included
freedom from symptomatic arrhythmia recurrence,
hospitalization, and serious adverse events. A random-effects
Bayesian network meta-analysis was used to calculate odds
ratios (OR) and 95% credible intervals (CrI).
Results: Six trials met inclusion criteria. Compared to AADs,
ablation significantly reduced overall recurrence (OR: 0.36; 95%
CrI: 0.21 to 0.56), symptomatic recurrence (OR: 0.25; 95% CrI:
0.05 to 0.99), and hospitalization (OR: 0.22; 95% CrI: 0.05 to
0.87). RFA had the highest surface under the cumulative ranking
curve (SUCRA) ranking for all three of these outcomes,
suggesting it may be slightly more efficacious than cryoablation
at reducing overall and symptomatic recurrence as well as
reducing hospitalization. With respect to serious adverse events,
there was no statistically significant difference between ablation
and AADs (OR: 0.96; 95% CrI: 0.61 to 1.57).
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Conclusion: Ablation significantly reduces overall recurrence,
symptomatic recurrence, and hospitalizations compared to
AADs, with no significant difference in terms of serious adverse
events. RFA appears to be more efficacious than cryoablation
and AADs for rhythm control.
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the mitral lines, adjacent PFA was also delivered from within the
CS. There were no acute SAEs
Conclusion: In this initial first-in-human experience, the forcesensing PFA catheter and system safely and effectively
treated symptomatic AF. We observed 100% acute isolation
with no observed SAEs across the cohort. The flexibility of
using a focal catheter was also demonstrated with placing
linear lesions outside the PVs. Continued enrollment, 90-day
remapping to assess lesion durability, and long-term (12
month) follow-up will continue to assess this focal PFA
treatment strategy.

PO-711-08
FIRST-IN-HUMAN CLINICAL EXPERIENCE WITH PULSED
FIELD ABLATION USING A GOLD-TIP FORCE-SENSING
8-FRENCH CATHETER TO TREAT ATRIAL FIBRILLATION:
THE PFA-CE STUDY
Vivek Y. Reddy MD; Jacob S. Koruth MBBS, MD; Jan Petru;
Moritoshi Funasako MD, PhD; Steven Mickelsen;
Douglas N. Gibson MD, FHRS; Jerry Cox PA and Petr Neuzil MD
Background: Pulsed field ablation (PFA) is an emerging nonthermal ablation modality for catheter ablation of atrial fibrillation
(AF). Rapid, irreversible cell death with a preferentiality to cardiac
tissue may provide safer and more effective procedures
compared to conventional thermal ablation. The first-in-human
PFA-CE study (NCT05113056) was designed to evaluate the
safety and effectiveness of a novel 8Fr force-sensing PFA
catheter to treat subjects with AF.
Objective: To present the acute procedural safety and
effectiveness outcomes from the PFA-CE study.
Methods: The PFA catheter (AcQBlate FORCE; Acutus Medical
Inc, Carlsbad, CA, USA) is a gold-tip force-sensing catheter,
used in concert with a mapping array catheter and 3D mapping
system (AcQMap, Acutus Medical Inc) to perform either contact
or non-contact mapping. After informed consent, under general
anesthesia and after ICE-guided transseptal (TS) puncture, 2 TS
sheaths were placed: 12-Fr for the mapping array catheter, and
an 8.5-Fr deflectable sheath for the PFA catheter. After rendering
PV anatomy (either contact or non-contact), PFA was performed:
gated biphasic/bipolar pulse trains delivered over three cardiac
cycles. Endpoints were: PVI after a 20-min waiting period, and
serious adverse events (SAEs).
Results: A total of 15 PAF pts were treated: age 6369 yrs, F/M 5
7/8, BMI 29.163.5, AAD use - B-Blocker (47%), propafenone
(60%), amiodarone (20%). After a total procedure time of
110629 min (see Table), the PVI endpoint (WACA lesion sets;
see Figure) was successfully achieved in 15 of 15 (100%)
subjects. Additional lesion sets included: CTI ablation (n52 pts),
LA roof line (n54 pts) and mitral isthmus line (n52 pts). During
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PO-712-01
PREDICTORS AND OUTCOMES OF IN-HOSPITAL
REFERRALS FOR FORENSIC INVESTIGATION AFTER
YOUNG PRESUMED SUDDEN CARDIAC DEATH
Elizabeth Paratz MBBS(Hons); Alexander van Heusden MPH;
Dominica Zentner MBBS PhD FRACP; Natalie Morgan RN;
Karen Smith PhD; Jocasta Ball BBiomedSci(Hons) PhD;
Tina Thompson BNurs; Paul James MBChB DPhil FRACP;
Vanessa Connell BSN, APN, RN; Andreas Pflaumer MD, FHRS,
CEPS-P; Christopher Semsarian MBBS, MPH, PhD, FHRS;
Jodie Ingles MPH, PhD; Dion Stub MBBS PhD FRACP;
Sarah Parsons MBBS FRCPA and Andre La Gerche MBBS, PhD
Background: Comprehensive coronial investigation is
recommended following likely sudden cardiac death (SCD) in
young people. Not all young presumed SCD patients are referred
to coronial services.
Objective: To quantify rates and predictors of referral to
forensic services following young SCD in-hospital.
Methods: A prospective two-year analysis of in-hospital
deaths following presumed SCD in Victoria, Australia was
conducted using a state-wide registry combining data from
ambulance, hospital and forensic resources. Clinical
characteristics, forensic referral rates and outcomes were
assessed.
Results: Sudden cardiac arrest caused 26.3% of deaths
(n51,301) in Victorian residents aged 1-50 years old. Rates of
pre-hospital and in-hospital referral to coronial services were
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95.0% and 59.5% respectively. Factors independently
predicting in-hospital coronial referral were age ,40 years old,
death in the Emergency Department and rural status (odds
ratios 4.07, 8.91 and 3.43 respectively). Establishing a
diagnosis of coronary disease in-hospital substantially
reduced the odds of coronial referral (odds ratio 0.07). Of 107
SCD patients referred to the coroner from hospitals, 25
(23.3%) had illicit substances identified on toxicological
analysis. 81 patients (75.7%) underwent autopsy with a
diagnosis made in 65 (80.2%) cases. Sixteen (19.8%) deaths
remained unascertained after autopsy and ancillary
investigations.
Conclusion: Approximately half of patients dying in-hospital
following out of hospital cardiac arrest are referred to the coroner
for investigation. Patients referred are younger, more likely to
reside rurally and have shorter duration of hospital admission.
Forensic assessment identifies high rates of illicit drug use in
young SCDs and provides a definitive cause of death for the
majority of patients.

PO-712-02
URGENT CATHETER ABLATION FOR TREATMENT
REFRACTORY SYMPTOMATIC ATRIAL FIBRILLATION:
HEALTHCARE UTILIZATION AND OUTCOMES
HASSAN KHAN MD; Constantine Tarabanis;
Nicholas Beccarino MD; David S. Park MD, PhD;
Scott A. Bernstein MD; Robert Knotts MD; Alexander Kushnir MD,
PhD; Anthony Aizer MD, MS, FHRS; Douglas Holmes MD;
Larry A. Chinitz MD, FHRS and Chirag R. Barbhaiya MD, FHRS
Background: Catheter ablation has become increasingly
common elective therapy for symptomatic atrial fibrillation (AF).
Recent clinical trials (STOP AF First and EARLY AF) have shown
an improvement in arrhythmia free survival via early rhythm
control in symptomatic, untreated atrial fibrillation. However real
word data on outcomes of urgent AF ablation performed during
AF related admissions, and the impact of these on healthcare
utilization remains to be ascertained.
Objective: To evaluate patient characteristics, outcomes, and
impact on healthcare utilization in patients undergoing urgent AF
ablation.
Methods: Procedural outcomes of patients undergoing urgent
first-time AF ablation during an AF related hospital admission
between 1/2014 and 8/2019 at a single tertiary care medical
center were compared to those of 2:1 matched controls,
undergoing a first-time elective AF ablation.
Results: Of 5,181 AF ablation procedures performed during the
study period, 47 patients (0.9% overall, 30% with acute heart
failure exacerbation and remainder with symptomatic AF with
rapid ventricular rates) underwent an urgent AF ablation. There
were no major procedural complications in either group.
Arrhythmia-free survival at one year was similar in urgent and
elective patients (81% vs. 72%, respectively, p50.49), Figure 1.
Compared to elective ablation patients, urgent ablation patients
had a greater rate of healthcare utilization in the 60 days preablation (mean 7.765.5 vs 1.861.7, p,.001) and a similar
number of hospital utilization days in the 60 days post-ablation
(0.361.4 vs 0.46 1.1, p,0.01).
Conclusion: Urgent ablation for treatment resistant,
symptomatic AF is feasible and safe with procedural outcomes
similar to those of elective AF ablation. Despite an increased rate
of healthcare utilization prior to ablation in the urgent group, the
rate of healthcare healthcare utilization post-ablation is similar in
both groups. Urgent AF ablation may be beneficial and costeffective in patients with elevated AF-related healthcare
utilization.
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PO-712-03
RATE OF 30-DAY READMISSION AND ECONOMIC BURDEN
IN PATIENTS WITH SICK SINUS SYNDROME WITH
COEXISTING CHRONIC DIASTOLIC HEART FAILURE WHO
UNDERWENT PACEMAKER INSERTION
Michael Fatuyi MD; Awfa Zain Elabidin MD; Leanne Pereira MD;
Vahid Namdarizandi; Mubarak Yusuf MD; Kamal Shemisa;
RICHARD ORJI and Kamal Shemisa
Background: Patients with Chronic Diastolic Heart Failure
(cDHF) have multiple risk factors & can develop conduction
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disturbances that necessitate pacemaker insertion (PMI). Heart
failure outcomes after PMI are poorly understood.
Objective: We sought to determine the 30-Day Readmission
rate (30-DRr) & outcomes of patients with Sick Sinus Syndrome
(SSS) with co-existing cDHF who underwent PMI.
Methods: Using the 2017 & 2018 National Readmission
Database, we conducted a retrospective analysis of patient
discharges with SSS who underwent pacemaker insertion as a
principal diagnosis and cDHF as a secondary diagnosis.
Readmission was defined as the first admission to any hospital
within 30 days of the index admission. Same-day admissions and
discharges excluded. The primary outcome was 30DRr, while
secondary outcomes were readmission mortality rate, most
common diagnoses for readmission, and resource utilization
defined by length of stay (average and total), patient charge
(average and total), and total hospital cost (average and total).
Results: There was a total of 9,441 index hospitalization for
SSS with coexisting cDHF who underwent pacemaker
insertion &; the mean age was 79.7 yrs. & 62.9% of patients
were females. In-hospital mortality rate for index admission
was 1.05%, while 30-DRr was 10.8% (Figure 1). Among this
group of readmitted patients, In-hospital mortality rate was
4.4%, compared to index admission(4.4% vs. 1.05%, adjusted
p50.004, OR; 3.4, CI; 1.5-7.8). The total hospital days
associated with readmission were 5,368 days, with a total
hospital cost of $12,100,000 & a total patient’s economic
burden of $49,100,000.
Conclusion: Patients admitted for SSS with coexisting cDHF
who underwent PMI showed a high readmission rate with
increased mortality. In addition, coexisting chronic kidney
disease (CKD), atrial fibrillation, chronic right ventricular pacing,
valvular disease, cardiac amyloid, ischemic heart disease may
contribute to a greater risk of DHF. Risk factor modification &
SGLT2i may lower the risk of HF & readmission.
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$411. For antiarrhythmics (amiodarone, sotalol, dofetilide,
flecainide, and propafenone), the cost of generics with
coupons ranged from $6 to 25 while the price without
coupons ranged from $39 to $525. Brand name
antiarrhythmics ranged from $26 to $1221. Lastly, none of the
DOACs were available as generics and were associated with
costs . $386 (Figure 1).
Conclusion: We highlight the financial toxicity associated with
high OOP cost of drugs used in management of AF. Prescription
of even generic drugs, especially the antiarrhythmics, without
GoodRx coupons might be associated with very high costs. Our
findings can help guide patient-clinician discussion about costeffectively managing atrial fibrillation, helping patients know
about GoodRx.com and decreasing financial toxicity associated
with management of AF.

PO-712-04
FINANCIAL BURDEN OF DRUGS PRESCRIBED FOR
MANAGEMENT OF ATRIAL FIBRILLATION
Aakash Sheth MD; Sahith Reddy Thotamgari;
Udhayvir S. Grewal MD and Paari Dominic MBBS
Background: The financial toxicity associated with management
of atrial fibrillation serves as a hidden barrier to necessary
medical care.
Objective: To identify the out-of-pocket (OOP) costs of the most
commonly used medications for atrial fibrillation (AF) using the
GoodRx website.
Methods: We reviewed the most relevant guidelines and
compiled a list of drugs that are commonly prescribed for
management of atrial fibrillation. This includes rate and rhythm
control agents, and anticoagulants. Using the GoodRx website,
we identified, for each drug, the lowest price (best scenario, most
discounted price using coupons) and retail price (cash price to be
paid at retail pharmacies, without coupons) to be paid by patients
without insurance. We collected data for a single zip code (71105,
Shreveport, LA) for a single month (to eliminate geographic and
temporal variation respectively. Costs reflect data for a typical 30
day refill at the lowest dose. We describe the lowest price
available with coupons.
Results: For generic beta blockers (metoprolol tartrate,
metoprolol succinate, carvedilol, nebivolol, bisoprolol,
atenolol, pindolol and propranolol), prices varied from $3 to
$36 while brand name drugs for the same chemicals ranged
from $41 to $397. For calcium channel blockers (diltiazem ER
and verapamil SR), the cost for generics was ,$10 each
while their brand counterparts ranged from $189 to $777.
Generic digoxin was ,$15 while brand name formulation was

PO-712-05
TEMPORAL TRENDS IN USING CATHETER ABLATION AS
FIRST-LINE THERAPY IN PATIENTS DIAGNOSED WITH
PAROXYSMAL ATRIAL FIBRILLATION IN THE UNITED
STATES
Shumin Zhang MD, ScD; Lee Ming Boo PharmD and
Paul Coplan ScD, MBA
Background: More than a decade ago, randomized clinical trials
have demonstrated clinical benefits of catheter ablation
compared to antiarrhythmic drugs (AAD) in patients with
symptomatic paroxysmal atrial fibrillation (AF) refractory or
intolerant to AAD. More recently, superiority of catheter ablation
as first-line treatment vs AAD has been demonstrated as well. In
addition, early AF ablation has been shown to delay AF
progression. However, data are limited on contemporary trends
of real-world catheter ablation practice as first-line therapy in
patients diagnosed with paroxysmal AF.
Objective: To explore the temporal trends in catheter ablation as
first-line therapy in patients diagnosed with paroxysmal AF in the US.
Methods: A retrospective analysis was conducted in adult
patients who had a diagnosis of paroxysmal AF and underwent a
catheter ablation of AF by pulmonary vein isolation during 20162020 from the IBM MarketScanÒ Commercial Database. The
proportion of catheter ablation as first-line therapy in patients
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diagnosed with paroxysmal AF was calculated according to the
calendar year of the catheter ablation procedure. Logistic
regression models evaluated the association between the
calendar year of the catheter ablation procedure and first-line
therapy choice.
Results: There was a significant 61% increase in the proportion
of catheter ablation as first-line therapy in patients diagnosed with
paroxysmal AF from 2016 (25%) to 2020 (35%) (2020 vs 2016:
odds ratio, 1.61; 95% confidence interval, 1.42-1.83) (p for trend
,0.0001). The increasing trend was similar by sex, age, and
setting of care, but the proportion was slightly higher in younger
patients than in older patients and was more pronounced in the
inpatient vs outpatient setting of care (Figure 1).
Conclusion: There was an increasing trend in using catheter
ablation as first-line therapy in patients diagnosed with
paroxysmal AF in the US. This finding may reflect increasing
comfort level with catheter ablation due to multiple
demonstrated clinical benefits compared to AAD as first-line
treatment for symptomatic paroxysmal AF.
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clinicians about SDM experiences and decision aid suggestions. The
Weill Cornell Medicine IRB approved this study. We used findings
from the needs assessment to generate decision aid prototypes.
Results: Clinicians included 3 physicians, 1 nurse practitioner, and
1 physician assistant. Patients’ mean age was 71.1 (SD 8.6) years,
27% were female, and 67% were White. Most had low levels of
decisional conflict related to the ablation (mean DCS score 13.3 [SD
17.8] out of 100). However, participants reported having limited
information throughout the process (mean DCS “informed” subscale
score 20.2 [SD 30.8]). On the CPS, most patients preferred to share
control or relinquish it to clinicians (n511, 73%). Participants’
suggestions for the decision aid included: (1) web-based tool, (2)
present risks and benefits using data, (3) incorporate visualizations,
(4) show differences in outcomes by personal characteristics (e.g.,
age, sex, clinical characteristics). These findings informed the
decision aid prototypes (Figs 1 & 2).
Conclusion: Quantitative and qualitative findings suggest
opportunities to improve decision quality surrounding AF ablation
by bolstering patient agency and information about treatment
options. We will evaluate the decision aid prototypes with patient
and clinician end users in future work.

PO-712-06
DEVELOPMENT OF AN INTERACTIVE DECISION AID TO
SUPPORT SHARED DECISION-MAKING FOR CATHETER
ABLATION
Meghan Turchioe MPH, PhD, RN; Sabrina Mangal PhD, RN and
David J. Slotwiner MD, FHRS
Background: Decision aids provide information about treatment
options, harms and benefits, and alignment with values and
priorities during shared decision-making (SDM). Studies have
shown they improve patient comprehension of treatment options
and decision quality. There is a need for decision aids focused on
rhythm and symptom control strategies in atrial fibrillation (AF),
especially catheter ablation.
Objective: The objective of this study was to develop prototypes
of a decision aid for catheter ablation through input from patient
and clinician end users.
Methods: Following the expert guidelines outlined by the
International Patient Decision Aids Standards (IPDAS), we first
conducted a needs assessment. Specifically, we conducted a mixedmethods study with a convenience sample of AF ablation patients
(n515) and clinicians (n55). We administered the ControlsPreferences scale (CPS) and Decisional Conflict scale (DCS) to
patients and conducted semi-structured interviews with patients and
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PO-713-01
INTEGRATED MANAGEMENT OF PATIENTS WITH ATRIAL
FIBRILLATION WITH THE RISK OF DEMENTIA: A
SYSTEMATIC REVIEW AND META-ANALYSIS
Dian Andina A. Munawar MD, PhD; Kyle Franke and
Rajiv Mahajan MD, PhD, FHRS
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Background: Recent cohort studies demonstrated that
integrated atrial fibrillation (AF) management with the ABC
pathway (’A’ Anticoagulation; ‘B’ Better symptom management;
‘C’ Comorbidity optimization) is associated with improved clinal
outcomes. However, the effectiveness of this strategy on
cognitive function is not well described.
Objective: The aim of this meta-analysis is to evaluate the
impact of: (1) catheter ablation as compared to medical therapy;
(2) oral anticoagulation (OAC), including warfarin or novel oral
anti-coagulation; and (3) AF risk factors in the outcome of
dementia or cognitive impairment.
Methods: A systematic search of articles using PUBMED
and EMBASE database resulted in a total of 2,180
references. After exclusions, 20 studies of 1,784,931
subjects were analysed.
Results: Overall, OAC is associated with a 28% reduction in the risk
of dementia (hazard ratio [HR]50.72 [95% confidence interval [CI]
0.61-0.85, I2597%, p value,0.0001 (figure A)), as compared to non
OAC-group (10 studies, n51,734,937). The analysis of the role of
catheter ablation on the outcome of dementia in AF patients (4
studies, n549,994) shows that there was a 56% reduction in the risk
of dementia (RR 0.44, 95% CI 0.31-0.63, I2 74%, p value ,0.0001
(figure B)). Five studies evaluating the role of AFrisk factors in the risk
of dementia (n5 632,026, figure C) showed that diabetes, alcohol
intake, and smoking is significantly associated with increased risk of
dementia (HR 1.17, 95% CI 1.08-1.26, I2 73.7%, p value ,0.0001;
HR 1.55 95% CI 1.18-2.04, I2 96.8%, p value ,0.01; HR 1.28, 95%
CI 1.17-1.41, I2 49.7%, p value ,0.0001, respectively), whereas no
associations were observed for hypertension with the risk of
dementia (HR 0.99, 95% CI 0.84-1.16, I2 98.4%, p value 0.86). One
study demonstrated that physical activity .3 times/week is
significantly correlated with 11% reduction in the risk of dementia in
AF patients (HR 0.89, 95% CI 0.85-0.94, p value ,0.001).
Conclusion: Our meta-analysis demonstrates AF ablation for
rhythm control and anticoagulation could reduce the risk of
cognitive decline in AF patients. In addition, AF risk factors such
as diabetes, alcohol intake, and smoking significantly increase
dementia risks. Integrated AF management with the ABC
pathway is required to effectively manage and treat these
patients.
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PO-713-02
BILATERAL SYMPATHECTOMY FOR TREATMENT OF
REFRACTORY MULTIFOCAL PREMATURE VENTRICULAR
CONTRACTIONS
Rishi Charate MD; Adnan Ahmed; Naga Venkata Krishna Chand
Pothineni MD; Jalaj Garg MD; ahmed romeya;
Rakesh Gopinathannair MA, MD, FHRS; Donita Atkins BS, BSN,
RN; Prajwala Lakkireddy; Amin Al-Ahmad MD, FHRS, CCDS;
Sudha Bommana CCRP and Dhanunjaya R. Lakkireddy MD,
FHRS
Background: Bilateral sympathectomy (BS) for refractory lifethreatening ventricular arrhythmias is a neuromodulatory
intervention targeting sympathetically driven focal or reentrant
ventricular arrhythmias.
Objective: Our objective is to provide a more complete and
successful option for intervention in patients in whom PVC
ablation is not feasible or has been unsuccessful.
Methods: 28 patients with .5% PVC burden and concomitant
nonischemic cardiomyopathy (NICM) who previously failed
medical and ablation therapy were referred for BS. All patients
underwent bilateral video-assisted thoracoscopic surgical
approach with T1-T4 sympathectomy. Primary efficacy endpoints
were-1) Postprocedural PVC burden resolution; 2) Improvement
in EF, and 3) Antiarrhythmic drugs (AAD) cessation. Safety
endpoints included peri-/post-procedural complication.
Results: A total of 28 NICM patients (with 46.4% also
experiencing episodes of VF/VT) were included. Prior to BS,
89.2% patients had .5 PVC morphologies, 7.1% 4-5, and 3.6%
had 1-3. There was significant reduction in PVC post BS
(1.3+1.1% vs. 23.7+9.9% pre-BS, p,0.001). There was a
significant improvement in EF (46.3+9.5% vs. 35.5+6.1% pre-BS;
p , 0.001) and reduction in AAD post BS (0.1+0.3 vs. 2.9+0.2
pre-BS; p,0.001). 7.1% patients had minor complications
(ptosis, small pneumothorax) while 10.7% had experienced
major complications: repeated post VF (stabilized POD#2,
hemothorax requiring ligation, and chylothorax requiring ligation).
Conclusion: BS for refractory PVCs significantly improved PVC
burden, EF, and AAD cessation in patients with multifocal PVC’s
who failed prior medical/ablative therapies.

PO-713-03
FDG-PET CHARACTERISTICS OF PATIENTS WITH
MYOCARDITIS PRESENTING AS UNDERLYING
VENTRICULAR ARRHYTHMIAS
Rishi Charate MD
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Background: Myocarditis often manifests as underlying
premature ventricular contractions (PVCs)/ventricular
arrhythmias, with active myocardial inflammation being
diagnosed via FDG uptake on FDG-PET scans. Little is known,
however, of the imaging characteristics and their correlation to
arrhythmia presentation.
Objective: To assess the areas of FDG uptake and their
correlation with presenting arrhythmias
Methods: All patients with PET scans positive for myocarditis
were included, and their areas of uptake, imaging parameters,
and correlating presenting arrhythmias/sites of ablation were
assessed.
Results: 104 patients had positive PET scans with an average
age of 60.5 + 15.9 years, and 62.5% being male. Initial SUV-Max
was 4.3 + 2.1, with 2.4 + 1.8 segments involved. Most common
presenting uptake distributions were inferolateral, anterolateral,
and septal. 78/104 patients had repeat PET scans, with SUVMax being 2.92 + 1.28 (1st repeat) followed by 2.67 + 1.68 (2nd
repeat) in patients monitored for treatment response. 44.2% of
patients had persisting FDG uptake on repeat PET scans, with
septal and inferolateral regions being the most common areas of
FDG persistence. 67.4% of patients with documented PVC/VT
morphologies did so in sites corresponding FDG uptake
distributions.
Conclusion: Locations of FDG uptake distribution are highly
correlative to sites of presenting arrhythmia, with septal and
inferolateral distributions being among the most common initial
and persisting distributions.
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inhibitor lowers incidence of CHD or CVD events compared to
treatment with a diuretic. 33,357 participants aged 55 years
or older with hypertension and at least 1 other CHD risk factor
were included and followed up for 4-8 years. Major ST
depression or T wave inversion on any ECG in past 2 years
were included in the study. The primary outcome was
combined fatal CHD or nonfatal myocardial infarction. Hazard
ratios (relative risks [RRs]) and 95% confidence intervals
(CIs) were obtained from the Cox proportional hazards
regression model. Cumulative event rates were calculated
using the Kaplan-Meier method. All statistical analyses were
performed using STATA 12 (Stata Corp., College Station, TX,
USA).
Results: Study participants were predominantly middle-aged,
male, white, with prevalence of ST-T wave abnormality being
10.35% (N53,420). Moreover, ST-T changes were associated
with a higher risk of fatal CHD or nonfatal MI [hazard ratio 1.17
(95% CI, 1.05-1.29)] in unadjusted analyses. This relationship
remained statistically significant after adjustment for prevalent
cardiovascular disease (stroke, CABG, ASCVD) [1.15 (95%
CI, 1.04- 1.28)], cardiovascular risk factors (age, sex,
diabetes, systolic blood pressure, diastolic blood pressure,
cholesterol, BMI) [1.21 (95% CI, 1.09-1.34)] as well as
randomized treatment groups in ALLHAT [1.21 (95% CI,
1.09-1.34)].
Conclusion: Presence of major ST-T wave abnormality was
significantly associated with fatal CHD or nonfatal MI,
underscoring the potential prognostic value of these ECG
findings in overall cardiovascular risk.

PO-713-04
PROGNOSTIC EFFECTS OF ELECTROCARDIOGRAPHIC
ST-T WAVE ABNORMALITIES IN THE ALLHAT
(ANTIHYPERTENSIVE AND LIPID-LOWERING TREATMENT
TO PREVENT HEART ATTACK TRIAL)
Aparna Sajja MD; Amit Dey MD; Binaya Basyal MD;
Cyrus Adel Hadadi MD and Allen Taylor MD
Background: Major electrocardiographic (ECG) ST-T wave
abnormalities are widely seen in clinical practice, but the
longitudinal significance in cardiovascular risk assessment within
a contemporary hypertension treatment cohort remains
unknown.
Objective: We sought to investigate the relationship between
ST-Twave abnormalities and the primary outcome (fatal coronary
heart disease or nonfatal myocardial infarction) in the ALLHAT
trial.
Methods: The Antihypertensive and Lipid-Lowering Treatment
to Prevent Heart Attack Trial (ALLHAT) is a randomized
double-blinded clinical trial (n533,357) conducted during
1994- 2002, examining whether treatment with a calcium
channel blocker or an angiotensin-converting enzyme

PO-713-05
ISCHEMIC STROKE AFTER PROPHYLAXIS WITH LEFT
ATRIAL APPENDAGE CLOSURE VS NON-WARFARIN ORAL
ANTICOAGULANTS: A “REAL-WORLD” MULTICENTER
COMPARISON OF STROKE SEVERITY
Mohit K. Turagam MD; Iwanari Kawamura MD;
Domenico G. Della Rocca MD; Pavel Hala; Thomas Flautt;
Deji Adedokun; Moritoshi Funasako MD, PhD;
Daniel Ross Musikantow MD; Srinivas R. Dukkipati MD, FHRS;
David H. Yoo MD; Petr Neuzil MD; Devi G. Nair MD, FHRS;
Douglas N. Gibson MD; Miguel Valderrabano MD;
Andrea Natale MD, FHRS and Vivek Y. Reddy MD
Background: In randomized trials, strokes occurring in patients
who have received left atrial appendage closure (LAAC) devices
have been less severe than in patients receiving warfarin
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prophylaxis - an observation thought related to warfarin’s higher
rate of hemorrhagic stroke (which are known to have worse
outcomes). Similar stroke rates have been described with LAAC
vs NOACs (non-warfarin oral anticoagulants), but the low
hemorrhagic stroke rate of NOACs raises the question of stroke
severity between these two therapies.
Objective: To compare stroke severity in AF patients sustaining
ischemic strokes while receiving either LAAC or NOAC
prophylaxis.
Methods: In a retrospective analysis from 6 centers, we
evaluated all consecutive AF patients who developed nonprocedural (.7 days) ischemic strokes while receiving either
LAAC (Watchman or Amulet) or NOAC prophylaxis. The primary
outcome was a comparison of stroke severity between groups,
based on the Modified Rankin Scale (mRS) at baseline and 3
months post-stroke. Non-disabling stroke was defined as mRS 5
0-2; disabling was 3 (65fatal).
Results: Compared to NOAC pts (n589; apixaban 46%,
rivaroxaban 40%, dabigatran 14%) LAAC pts (n598; Watchman
97%, Amulet 3%) were older (77614 vs 73611 yrs, p50.03) with
higher CHA2DS2-VASc [5 (4-6) vs 4 (3-5), p50.001] and HASBLED scores [3 (2-4) vs 2 (2-3), p,0.001], and more prior
hemorrhagic strokes (18.4% vs 3.4%, p50.001) - but similar prior
ischemic stroke rates (33.7% vs 39.3%, p50.4). (Table 1) Stroke
severity during hospital admission, discharge and at 3 months
follow up was lower in the LAAC vs NOAC group (Table 2).
Logistic regression revealed both LAAC and concomitant
intracerebral hemorrhage (ICH) to independently predict mRS at
admission, discharge and 3 mo. LAAC also predicted disabling/
fatal stroke (mRS3) at discharge [OR 0.22, (95% CI 0.10-0.45),
p,0.001] and 3 months [OR 0.20, 95% CI (0.09-0.45), p,0.001].
Conclusion: Despite a higher baseline risk profile of the LAAC
cohort, ischemic strokes were of less severity after LAAC than
while receiving NOACs. Future studies should confirm these
findings in larger cohorts, and address the mechanism(s) of
differential severity - less embolic burden, less secondary
hemorrhage and expansion of brain infarcts, or something else?
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PO-713-06
1-YEAR OUTCOME AFTER RADIOFREQUENCY ABLATION
FOR ATRIAL FIBRILLATION WITH AND WITHOUT
ANTIARRHYTHMIC DRUGS USE DURING BLANKING
PERIOD - A SYSTEMATIC REVIEW AND META-ANALYSIS
Sittinun Thangjui MD; Harshith Shivanna Thyagaturu MBBS;
Angkawipa Trongtorsak MD; Jakrin Kewcharoen MD;
Sittinop Titichoatrattana MD; Ratdanai Yodsuwan MD and
Leenhapong Navaravong MD, FHRS
Background: The benefit of using the antiarrhythmic drug (AAD)
during the blanking period (3 months) after radiofrequency
ablation (RFA) for atrial fibrillation (AF) is still uncertain.
Objective: We conducted a systematic review and metaanalysis to find the 1-year outcome of AF patients who underwent
RFA with and without the use of AAD during the blanking period.
Methods: Using PubMed and EMBASE, we searched for
literature published from inception to December 2021 for studies
conducted in patients with AF who had successful RFA with AAD
use only during the blanking period. The risk ratio (RR) was used
to evaluate the difference of atrial tachyarrhythmia recurrence
beyond 3 months period after RFA in patients with AAD vs no
AAD.
Results: Six randomized control trials were included. A total of
2790 patients were included with a mean age of 62.5 6 10.5
years and 74.3% male. Fifty-one percent were paroxysmal AF
and 49% were persistent AF. ADD Class I and class III were used
with amiodarone, pilsocainide, and flecainide being the common
agent. AAD group had non-significantly less atrial
tachyarrhythmia recurrence with 413 events vs. 453 events in no
AAD groups with a RR of 0.92 (95%CI: 0.82, 1.02). Subgroup
analysis by follow-up time of 6 months and 1 year showed similar
findings with RR of 0.83 (95%CI: 0.63, 1.10) and 0.93 (95%CI:
0.82, 1.04), respectively.
Conclusion: Antiarrhythmic drug use during the blanking period
after RFA for AF did not significantly reduce the atrial
tachyarrhythmia recurrence on long-term follow-up.

PO-713-07
THE ASSOCIATION OF LEFT ATRIAL VOLUME INDEX AND
ATRIAL FIBRILLATION RECURRENCE AT 1-YEAR AFTER
CARDIOVERSION
Sittinun Thangjui MD; Harshith Shivanna Thyagaturu MBBS;
Ratdanai Yodsuwan MD; Bishesh Shrestha MBBS and
Jerel Zoltick MD, FACC
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Background: Left atrial volume index (LAVI) is known to be
associated with recurrence of atrial fibrillation (AF) after external
electrical cardioversion (ECV) with a normal cut-point of 34 ml/
m2. However, it is unclear which cut-point LAVI can predict AF
recurrence after ECV.
Objective: We aim to determine the association of LAVI at each
cut-point as a predictor of AF recurrence after ECV.
Methods: We conducted a retrospective cohort study using data
from a single tertiary care center from January 2013 to December
2019. Patients diagnosed with AF who underwent successful
ECV were included with the final follow-up date of December
2020. Logistic regression analysis was performed to determine
the effect of LAVI on AF recurrence at 1 year adjusted by age,
sex, BMI, comorbidities, type of AF, ejection fraction, and pre &
post ECV medications.
Results: A total of 296 patients, 61.8% male, with a mean age
of 69.2 6 11.2 years old were included. Antiarrhythmic drugs
were used in 78 and 104 patients before ECV and after the
ECV, respectively. LAVI  34 ml/m2 associated with lower risk
of AF recurrence with an adjusted odds ratio (aOR) of 0.20
(95%CI: 0.10-0.42). LAVI  40 ml/m2 and  50 ml/m2
significantly increased the risk of AF recurrence with aOR of
8.59 (95%CI: 3.55 - 20.75) and 13.88 (95%CI: 5.08 - 37.91).
Conclusion: Normal LAVI is associated with a lower AF
recurrence after ECV and LAVI  40 ml/m2 is associated with
increased AF recurrence. LAVI is a predictor to consider before
undergoing rhythm management in a patient with atrial
fibrillation.

S487
Results: Compared to controls, BSM showed 3 distinct
depolarization and 2 distinct repolarization patterns in 24/35
PMC, even in 15/24 PMC with TFC,4. Most commonly (10/
35) a maximum was found in the second half of
depolarization on the right side of the chest (Figure). This
depolarization pattern was observed among different ACM
disease stages, even in 4/10 cases with normal RV
deformation patterns.
Conclusion: BSM reveals distinct de- and repolarization
patterns in PKP2-PMC and may identify early electrical signs of
disease in asymptomatic PMC without detectable structural
abnormalities. Thus, BSM may aid subject specific risk
stratification in PMC.
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PO-714-01
RECURRENT VENTRICULAR ARRHYTHMIA IN PATIENTS
WITH ACUTE MYOCARDITIS: INCIDENCE,
CHARACTERISTICS AND POSSIBLE PREDICTORS

PO-713-08
BODY SURFACE MAPPING TO DETECT EARLY SIGNS OF
DISEASE IN PKP2-PATHOGENIC MUTATION CARRIERS
Manon Kloosterman; Machteld J. Boonstra; Feddo P. Kirkels;
Peter M. van Dam PhD and Peter Loh MD, PhD
Background: Arrhythmogenic cardiomyopathy (ACM) is a
progressive inherited heart disease. Early detection of disease
onset and risk stratification are challenging due to heterogenous
disease expression. In previous studies, abnormal right
ventricular (RV) deformation was observed on echocardiography
in asymptomatic pathogenic mutation carriers (PMC) with a
normal 12-lead ECG. But, electrical abnormalities are expected
to precede structural abnormalities.
Objective: To identify early electrical abnormalities in PMC by
comparing electrical patterns to RV deformation patterns.
Methods: 67-lead body surface maps (BSM) were obtained in 25
controls and 35 PKP2-PMC of whom 24 without definite
diagnosis (TFC,4). Subject specific CT/MRI based heart/torso
models were created. Isopotential maps of ventricular de- and
repolarization were created every 2ms (QRS) and every 5ms
(STT). Echocardiographic RV deformation patterns were
obtained in 20 controls and 35 PKP2-PMC. Subjects were
classified based on electrical abnormalities and RV deformation
patterns.

Kushal Shah MD; Moshe Rav Acha MD, PhD; Tal Hasin;
Eden sinai; Oholi Tovia-Brodie MD; Ayelet Shauer MD;
Yuval Konstantino MD; Esra Gumuser MD; Michael Glikson MD;
E. Kevin Heist MD, PhD, FHRS and Chee Yuan Ng MD
Background: Implantable cardioverter defibrillator (ICD)
implantation in patients experiencing ventricular arrhythmia (VA)
in the setting of acute myocarditis (AM) is controversial.
Guidelines on ICD implantation in these patients are sparse. For
those presenting with VA during AM, data on the long-term
recurrence of arrhythmia is needed to guide management.
Objective: For patients presenting with VA in the setting of AM,
this study will evaluate the recurrence rate of VA
Methods: Multicenter retrospective analysis of patients
diagnosed with AM presenting with VA. Diagnosis of AM was
made based on clinical presentation, inflammatory or myocardial
markers, cardiac MRI, endomyocardial biopsy and absence of
significant coronary lesion on coronary angiogram or CT
angiogram. Patients with history of myocardial infarction,
cardiomyopathy or VA were excluded. Primary endpoint was the
occurrence of recurrent VA.
Results: The study included 114 AM patients that presented
with VA: Ventricular fibrillation-21, sustained Monomorphic VT
(MMVT)-37, Polymorphic VT (PMVT)-4, and Non -Sustained
VT (NSVT)-52. Recurrent VA occurred in 48/114 (42%); VF-9,
MMVT-16, PMVT-2, and NSVT-21 during median follow up of
63 [8-130] months. There was no significant association found
between patients’ age, sex, symptoms, medications, and
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recurrence of VA. The presence of late gadolinium
enhancement (LGE) on cardiac MRI at presentation was more
common among patients with recurrent VA (27/48 versus 22/
66, p 0.02). Patients with recurrent sustained VA were more
likely to have prolonged QRS duration (.110ms) and LV
systolic dysfunction (LVEF,50%) during AM compared to
those with recurrent NSVT or no recurrent VA (14/18 versus
32/69, p 0.03 and 17/25 versus 32/76; p 0.037). There was
higher rate of recurrent VA among patients presenting with
MMVT compared to those presenting with NSVT during AM
(17/37 versus 8/52, p 0.002). Majority of patients with
recurrent sustained VA during follow up had sustained VA
during AM (19/27; 70.4%)
Conclusion: Among patients presenting with VA in the setting
of AM, 42% had recurrent VA. Patients with recurrent sustained
VT were significantly more likely to have had prolonged QRS
and LV systolic dysfunction during initial presentation. ICD
implantation should be strongly considered in this patient
population.
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epicardial activation. Larger studies are required to confirm
our results.

PO-714-02
RIGHT VENTRICULAR EPICARDIAL ACTIVATION DELAY IN
ARRHYTHMOGENIC RIGHT VENTRICULAR
CARDIOMYOPATHY PATIENTS AND GENE CARRIERS
UNMASKED BY BODY SURFACE MAPPING SYSTEM
Varvara Kommata MD; Elena Sciaraffia MD, PhD and
€ m-Lundqvist MD, PhD
Carina Blomstrom Blomstro
Background: ARVC is afflicted by life-threatening ventricular
arrhythmias even before the manifestations of right ventricular
(RV) structural abnormalities. Therefore, an early diagnosis is
crucial albeit still challenging.
Objective: To investigate whether a 252-leads noninvasive Body
Surface Mapping (BSM) system could detect epicardial
conduction delays in ARVC patients and unaffected genecarrying family members (GC).
Methods: Twelve ARVC patients, 20 GC and 8 gene-negative
family members serving as controls (C) underwent 12-lead
ECG, signal-averaged-electrocardiogram (SAECG),
echocardiography, 252-lead BSM recordings and thoracic CT
scan. Reconstructed epicardial signals were analysed using
the Activation Time Editing tool of the activation map. Local
depolarisation was defined as the steepest negative dV/dt of
the unipolar local epicardial signal. The time from the earliest
start of RV epicardial activation to the earliest local
depolarisation (ELD) and to the latest local depolarisation
(LLD), respectively, were measured separately for the RV free
wall (RFW), inferior wall (RIW) and the whole RV. The
activation duration, defined as LLD-ELD, was calculated for
RFW, RIW and the whole RV.
Results: The ELD was similar in all study groups whereas the
LLD in the RFW and whole RV was significantly longer among
ARVC patients compared to C, but similar in the RIW. Similarly,
the activation durations in the RFW and whole RV were
significantly longer in ARVC patients but did not differ in the RIW
among the groups. A 43ms LLD cut off in the RV and 20 msec
activation duration cut off in the RV discriminated ARVC patients
from C with highest sensitivity and specificity. Based on these cutoffs, 40% of GC group had longer LLD times and 20 % had also
longer activation duration (figure 1).
Conclusion: ARVC patients demonstrated prolonged LLD
and activation duration times in the RFW and whole RV
compared to C. The finding that prolonged conductions could
be demonstrated in the GC group as well suggest that the
252-leads noninvasive BSM system may be used as
screening tool for the detection of early delays of the RV

PO-714-03
CLINICAL CHARACTERISTICS, MANAGEMENT, AND
OUTCOMES IN A REAL-WORLD COHORT OF ADULT
PATIENTS WITH SCAR-RELATED VENTRICULAR
TACHYCARDIA
Michelle Samuel MPH, PhD, FHRS; Ratika Parkash MD, MS,
FHRS; Lena Rivard MD, MSci; Michaela Title BS;
Saruchi Bandargal; Margaret Currie; Farida Mahmoud;
Cody Harper; Vanessa Brunetti; Haya AbdelWahab;
Tristan Boucher-Gould; Suzanne Greeley;
Amir M. AbdelWahab MBChB, MD, MSci; Paul Khairy MDCM,
PhD and John L. Sapp MD, FHRS
Background: Ventricular tachycardia (VT) is a potentially fatal
cardiac rhythm disturbance. VT patients with cardiomyopathies
(CM) have the highest risk of sudden cardiac death and recurrent
VT, but there are major knowledge gaps regarding patient
characteristics, prognosis, and other data to guide clinical
management.
Objective: Our objective was to describe the clinical
characteristics, therapeutic management, and outcomes in a
real-world cohort of patients with scar-related VT.
Methods: A retrospective cohort study including all consecutive
CM patients with a new diagnosis of VT between 2015-2021 was
conducted at 2 tertiary centres. VT events were captured from
remote ICD monitoring and hospitalizations. Data collected
included patient characteristics, electrodiagnostic and imaging
data, treatments, and events.
Results: The cohort included 738 patients [median age 62.2
(IQR 52.3-70.1) years, 16.7% women]. Ischemic CM was the
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most common CM (59.3%), followed by dilated (11.3%),
arrhythmogenic right ventricular CM (ARVC; 10.6%), and
hypertrophic (4.0%). The prevalence of other CM was 14.8%.
Antiarrhythmic drugs were prescribed in 31.8% of patients and
13.7% underwent catheter ablation during a median follow-up 3.2
(IQR 1.9-4.6) years. The overall incidence of all-cause mortality
was 7.3% and appropriate ICD therapy was 53.7% [combined
incidence rate: 4.6 (95% CI 3.6-5.6) events per 100 personyears]. Shock-free survival statistically significantly differed
between CM subtypes (p,0.001; Figure 1).
Conclusion: Results from this real-world study provide
contemporary insights into patient characteristics, therapeutic
management, and outcomes in patients with scar-related VT.
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flecainide (n51/15) and 1 patient was managed with lifestyle
modifications only. Five patients (33%) were taking a
concomitant psychostimulant for their NDD and experienced
no arrhythmic events on therapy. LQTS-related event rate was
7% (n51/15) over a median follow-up of 5.7 (SD: 4.1) years
after LQTS diagnosis: 1 patient experienced syncope/presyncope.
Conclusion: The prevalence of NDD in LQTS (14%) was higher
compared to the general population (1-3%). Our results show low
cardiac event rates in KCNQ1 LQTS while on nadolol and
psychostimulants. Larger cohort studies investigating the link
between KCNQ1 versus other LQTS-related genes and NDDs
are warranted.

PO-714-04
HIGH PREVALENCE OF NEURODEVELOPMENTAL
DISORDERS IN PEDIATRIC LONG QT SYNDROME
PATIENTS
Avani Lamba BS; Dania Kallas MS; Sophia Gu; Sanjana Singh;
Sonia Franciosi PhD and Shubhayan Sanatani BS, MD, FHRS,
CCDS
Background: Long QT Syndrome (LQTS) is a familial ion
channelopathy associated with a structurally normal heart and
risk of sudden cardiac death. Most cases are associated with
variants in KCNQ1 and KCNH2 genes. Ion channel variants have
been implicated in neurodevelopmental disorders (NDDs), yet
the link between LQTS and NDDs in children has not been well
characterized.
Objective: To evaluate the prevalence and clinical phenotype of
pediatric LQTS patients with NDDs.
Methods: In this retrospective observational cohort study, LQTS
patients ,19 years of age at diagnosis, were prospectively
enrolled in an inherited arrhythmia registry at a tertiary hospital
between April 2015- June 2021. Patients had LQTS-associated
variants and confirmed intellectual or NDD not associated with
hypoxic ischemic injury. Demographics, genetics, therapy and
outcomes were evaluated.
Results: Of 106 LQTS patients in the registry, 15 (14%) had
the following NDDs: attention deficit hyperactivity disorder
(n58), autism spectrum disorder (n53), motor disorder (n52),
learning/communication disorder (n54) (Table 1). Nine of 15
patients received an NDD diagnosis 4.4 (SD: 2.1) years postLQTS diagnosis; 4 of 15 patients pre-LQTS diagnosis, and 2
were unknown. Those affected were mostly males (n511/15;
p50.02) with a median age at LQTS diagnosis of 6.6 years
(SD: 4.2). Baseline QTc was 446ms (SD: 24) and 499ms (SD:
17; n510) during stress test recovery. Of the 15 patients, 13
were KCNQ1-positive, with 5 carrying a founder (V205M)
variant. All patients had a positive family history (1 unknown).
Nadolol monotherapy was used most (n513/15), followed by

PO-714-05
IS HYPOTHYROIDISM A RISK FACTOR FOR ATRIAL
FIBRILLATION-A RETROSPECTIVE COHORT ANALYSIS
FROM THE NATIONAL INPATIENT SAMPLE STUDY
Kavin Raj MBBS; Rangadham Nagarakanti MD, FHRS; Abi Watts
and Shekhar Vohra
Background: Atrial fibrillation is the most common cardiac
arrhythmia. The risk factors for atrial fibrillation have been well
established in the literature. Although hyperthyroidism is a wellknown risk factor for Atrial fibrillation, it is unclear if
hypothyroidism is a risk factor for Atrial fibrillation.
Objective: We wanted to explore the association between
hypothyroidism and atrial fibrillation using the National inpatient
sample (NIS)
Methods: We queried the NIS database from the years 2016,
2017, and 2018 using the (ICD-10-CM) coding system to identify
atrial fibrillation and different risk factors for atrial fibrillation. We
included all adult patients admitted to a teaching hospital and
excluded patients who had cardiac transplantation or CABG. We
used a multivariate logistic regression analysis to determine the
key predictors for atrial fibrillation.
Results: A total of 6.6 million weighted patient hospitalizations
with a primary or secondary diagnosis of atrial fibrillation were
included in the study. Out of this, 11.6% (95% CI 11.5-11.7%) had
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a history of hypothyroidism. Our study results were consistent
with the known epidemiology of atrial fibrillation except for
diabetes which was associated with a slightly lower risk of atrial
fibrillation (Table 1). After adjusting for known risk factors for atrial
fibrillation, hypothyroidism was significantly associated with atrial
fibrillation (OR 1.09, 95% CI 1.09-1.10, P50.000).
Conclusion: Hypothyroidism is an established risk factor for
dyslipidemia and cardiovascular events. It is unclear if
hypothyroidism is linked to atrial fibrillation. Although animal data
indicate that there may be an association between
hypothyroidism and atrial fibrillation, analysis of 5069 patients
from the Framingham heart study data shows that there is no
association. Our retrospective analysis of 6.6 million patients
shows that their hypothyroidism is associated with 9% higher
odds for atrial fibrillation. The association was not as strong as
the other risk factors. This association needs to be explored
further from larger prospective studies before hypothyroidism can
be definitively established as a risk factor for atrial fibrillation.
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intracardiac echocardiography (ICE) has been described for
LAAO. This approach facilitates the use of monitored anesthesia
care (MAC) instead of endotracheal intubation and general
anesthesia.
Objective: We describe the use, safety, and efficacy of MAC vs.
general anesthesia for LAAO using ICE.
Methods: We retrospectively reviewed 57 patients who
underwent LAAO using ICE at our institution from 2019 to 2021.
General anesthesia and MAC were performed at the
multidisciplinary team’s (EP and cardiac anesthesia) discretion
using standard procedures. We compared baseline
demographics, periprocedural data, and procedural outcomes
between both groups. Continuous variables were expressed as
mean and standard deviation if normally distributed and median
and interquartile range if non-normally distributed. Continuous
variables were compared using the Student’s t test or the nonparametric equivalent and categorical variables were compared
using the chi square test. A p value of ,0.05 was considered
statistically significant.
Results: 16 patients were treated with MAC while 41 patients
were treated with general anesthesia. There were no significant
differences in baseline demographics between both groups.
There were no differences in percentage of successful implants
or procedure length. There were no major complications in either
group. Notably, length of stay (LOS) was significantly lower in
conscious sedation when compared to general anesthesia.
Results are summarized in Table 1.
Conclusion: MAC is safe and feasible in LAAO using ICE. MAC
can decrease LOS and avoid potential risks of endotracheal
intubation without increase in procedural complications or costs.
Further investigation is required to compare between both
techniques.

PO-714-06
PO-714-07
MONITORED ANESTHESIA CARE VERSUS GENERAL
ANESTHESIA FOR LEFT ATRIAL APPENDAGE
OCCLUSION USING INTRACARDIAC
ECHOCARDIOGRAPHY
Mahmoud Elsayed MD; Madhan Nellaiyappan MBBS;
George Shaw MD, FHRS; Emerson Liu MD and
Amit J. Thosani MD, FHRS
Background: Left atrial appendage occlusion (LAAO) has
historically been performed with general anesthesia and
transesophageal echocardiography (TEE). Recently,

ELECTROCARDIOGRAPHIC DISCORDANCE TO PREDICT
LEFT VENTRICULAR SUMMIT VENTRICULAR
ARRHYTHMIA ORIGIN
Do Park BS; Syed Rafay Ali Sabzwari MBBS, MD;
James Arthur Mann MD; Lukasz Cerbin MD;
Christopher Barrett MD; J. Jason West MD, FHRS;
Amneet Sandhu MD; Paul D. Varosy MD, FHRS;
Alexis Z. Tumolo MD; Ryan G. Aleong MD, FHRS;
Michael A. Rosenberg MD; Lohit Garg MBBS, MD;
Matthew M. Zipse MD and Wendy S. Tzou MD, FHRS
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Background: Left ventricular summit region (LVS) ventricular
arrhythmias (VAs) can be challenging to eliminate with ablation
(Abl) and may be confused for VAs arising from more easily
accessible outflow tract (OT) areas. ECG clues are few but
important to guide management.
Objective: We aimed to identify novel ECG discordance patterns
to predict LVS VA origin and inform catheter Abl complexity.
Methods: Consecutive patients 2017-2021 undergoing Abl of
LVS VAs (OT VAs with suspected intramural origin based on
mapping and need for Abl from .1 sites in right (RV) or left
ventricular (LV) OT or great cardiac vein/anterior interventricular
vein (GCV/AIV) for VA control) were included. All inferior axis VAs
were analyzed on 12-lead ECG. Discordant ECG patterns, or
those in which precordial transition and lead I axis were
inconsistent with RVOT or LVOT origin, were identified: 1) left
bundle, right axis, precordial transition by V3 (LBRI-early), or 2)
right bundle, left axis (RBLI). Concordant patterns were those
with vectors consistent with either RVOT (LBRI, precordial
transition .V3) or LVOT (LBLI, precordial transition V3, or RBRI)
exit (Figure).
Results: Of 29 patients identified (69% male; mean age 59.0 6
12.8 yrs; LVEF 43 6 15%), 16 (55%) had discordant ECGs, most
(14/16) with LBRI-early pattern; 13 had concordant ECGs, 3
suggesting RVOT and 10 consistent with LVOT exit. All patients
required Abl from multiple anatomic sites, including LVOT in all,
RVOT in 10, and GCV/AIV in 7, to effect partial or complete
success in 25 (86%) patients after mean 1.9 1.2 Abls. Among
discordant ECG patients, Abl at more anatomic sites was
necessary to reduce VA burden (Figure).
Conclusion: ECG discordance is a marker of ventricular
arrhythmias arising from the left ventricular summit region.
Identification of this novel ECG feature can improve the ability to
predict the site of origin and to guide in ablation of LV summit
arrhythmias.
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(PIC) but has never been assessed in humans. In patients with
suspected PIC, detection of IF with CMR-T1 mapping may
improve risk stratification and predict response to catheter
ablation
Objective: We investigated the value of T1-mapping in
identifying irreversibility of PIC after successful PVC elimination
in patients with no evidence of macroscopic scar on late
gadolinium enhancement (LGE) CMR imaging
Methods: We studied 73 consecutive patients (42617 years,
56% males, LVEF 3768%) with frequent (mean burden 18%)
PVC and LVD (LVEF,50%) who underwent successful PVC
ablation and had either a significant improvement in LVD (LVEF
50% or improvement 10% from baseline) after treatment
[Group 1, n548 (65%)] or had no recovery of LVEF [Group 2,
n525 (34%)] after a minimum follow-up of 6 months after the
procedure. Before ablation, all patients were extensively
evaluated to rule out other causes of LVD and underwent CMR
including LGE and native T1-mapping as an indicator of IF
burden.
Results: There were no significant differences between the two
groups in terms of age, gender, baseline LVEF, baseline PVC
burden (22613% vs. 27614%; p50.7) and PVC burden at
follow-up (361% vs. 261%; p50.2). Compared to Group 2,
Group 1 patients had shorter PVC-QRS duration (136613ms vs.
149623ms, p,0.01) and lower values of native T1-time
(948636ms vs. 1082652ms, p,0.01). After multivariable
adjustment, T1-time (OR 0.96, 95% CI 0.95-0.98; p,0.01)
remained an independent predictor of LVD reversibility
Conclusion: In patients with suspected PIC undergoing catheter
ablation, lack of LVEF recovery following successful PVC
suppression is predicted by a higher burden of diffuse IF at
baseline CMR. Whether IF is a consequence of frequent PVC or
expression of an underlying structural heart disease remains to
be elucidated
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PO-714-08
DIFFUSE INTERSTITIAL FIBROSIS DETECTED BY CMR-T1
MAPPING TO IDENTIFY IRREVERSIBILITY OF LV
CARDIOMYOPATHY IN PATIENTS WITH FREQUENT
PREMATURE VENTRICULAR COMPLEXES
Daniele Muser MD; Silvia Magnani MD; Gaetano Nucifora;
Andres Enriquez MD; Ioan Liuba MD; Anwar A. Chahal BS,
MBChB, PhD; Martín Ricardo Arceluz MD; Simon A. Castro MD;
Weeranun Dechyapirom Bode MD; Jeffrey Arkles MA, MD;
David Lin MD, FHRS; Cory M. Tschabrunn PhD, CEPS;
Erica S. Zado PAC, FHRS; Robert D. Schaller DO, FHRS;
Rajat Deo MD; Fermin C. Garcia MD; David S. Frankel MD,
FHRS; David J. Callans MD, FHRS, CCDS;
Francis E. Marchlinski MD, FHRS and Pasquale Santangeli MD,
PhD
Background: Diffuse interstitial fibrosis (IF), which may be
related to irreversibility of LV dysfunction (LVD), has been
documented in animal models of PVC-induced cardiomyopathy

VENTRICULAR REPOLARIZATION ABNORMALITIES IN
ARRHYTHMOGENIC RIGHT VENTRICULAR
CARDIOMYOPATHY AND CARDIAC SARCOIDOSIS
€ttman; Pia Dahlberg; Anneli Svensson;
Uzma Chaudhry; Anna Sla
Jonas Carlson; Jesper Hastrup H. Svendsen and
Pyotr G. Platonov
Background: Cardiac sarcoidosis (CS) and arrhythmogenic
right ventricular cardiomyopathy (ARVC) predispose to
ventricular arrhythmias and sudden cardiac death. The clinical
and morphological features may overlap, thus there is a risk of
misdiagnosis and incorrect management.
Objective: We sought to assess the predictive value of major and
minor electrocardiogram (ECG) repolarization abnormalities as
per 2010 ARVC Task Force Criteria (TFC2010) in differentiating
ARVC from CS.
Methods: The baseline ECG of patients with definite ARVC
diagnosis by TFC2010 (n5107) were compared to a cohort with
CS patients with either primary cardiac localisation (n537) or
cardiac involvement in otherwise primary non-CS (n522) as per
imaging and/or biopsy data. Diagnostic ECG was automatically
processed and Bazett-corrected QT interval (QTc), major
(MaRC) and minor (MiRC) repolarization criteria as well as
terminal activation duration in lead V1 (TAD-V1) were calculated.
Logistic regression analysis adjusted for age and gender was
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used to test the association of ECG-based TFC2010 with ARVC
and sensitivity (Se), specificity (Sp), positive (PPV) and negative
(NPV) predictive values were calculated.
Results: ARVC patients were younger at diagnosis compared to
CS patients (45616 vs 60613 years, p,0.001) and both showed
a male predominance (66% vs. 53%, p50.09). MaRC was
evident in 35 (33%) ARVC patients compared to 2 (3.4%) CS
patients (ORadj517, 95%CI 3.61-87, p,0.001, Se 33%, Sp
97%, PPV 95%, NPV 44%). MiRC was present in 55 (51%)
ARVC patients compared to 16 (27%) CS patients (ORadj53.67,
95%CI 1.65-8.11, p50.001, Se 51%, Sp 73%, PPV 78%, NPV
45%). Among CS patients, MaRC was only observed in those
who had primary cardiac localisation. TAD-V1 . 55 ms was
present in 30 (28%) ARVC patients and 8 (21%) patients with CS
(p50.26). QTc was shorter in ARVC patients compared to CS
(424639 vs 449634 ms; ORadj50.98 95%CI 0.97-0.99,
p50.004), though only 6 (5.8%) ARVC patients and 9 (15%) CS
patients had QTc. 470 ms (p50.014).
Conclusion: The ECG-based TFC2010 criteria have a high
clinical utility for discriminating between ARVC and CS. Despite a
lower prevalence of ARVC TFC2010 repolarization criteria
among patients with CS, the latter had longer QTc, thus
suggesting differences in the electrophysiological properties of
ventricular myocardium.

PO-715-02
POST ABLATION QT INTERVAL AND HEART RATE
INCREASES ARE ASSOCIATED WITH IMPROVED
OUTCOMES AFTER PULMONARY VEIN ISOLATION
Esseim Sharma MD; Omar Kreidieh MD; Uyanga Batnyam MD;
David Chang MD; Clinton J. Thurber MD; John Whitaker BCH,
BM, PhD; Nathaniel Steiger MD; David T. Martin MD, FHRS,
CCDS; Thomas M. Tadros MD, MPH; Sunil Kapur MD;
Usha B. Tedrow MD, MS, FHRS; Bruce A. Koplan MD, MPH,
FHRS; Paul C. Zei MD, PhD, FHRS and William H. Sauer MD,
FHRS, CCDS
Background: Atrial fibrillation (AF) ablation can inadvertently
affect ganglionated plexuses (GPs) in the left atrium near
pulmonary veins (PVs). This can have complex effects on heart
rate and ventricular repolarization through modulation of the
parasympathetic and sympathetic effects on the heart. Corrected
QT (QTc) interval prolongation and heart rate (HR) increase are
seen after AF ablation, independent of drug effects and anesthesia.
It is unclear what these changes have on ablation outcomes.
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Objective: To assess whether electrocardiographic markers
of early and late effects of autonomic nervous system
modulation after ablation are associated with atrial fibrillation
recurrence.
Methods: We retrospectively examined 217 patients
presenting for first-time AF ablation at a single center from
January 2019 to August 2021. Patients who were in AF at the
time of ablation were excluded to allow for accurate
automated calculation of QTc using Bazett’s formula.
Patients received an ECG after ablation and at least one
ECG over the next 6 months. The primary outcome was
recurrence of any sustained atrial arrhythmia greater than 30
seconds, after a 3-month blanking period.
Results: Mean QTc significantly increased from 434635.3ms
pre-ablation to 446628.0ms immediately post-ablation
(p,0.001) and then decreased on the follow-up to 439631.4ms
(p,0.001). HR increased significantly after ablation
(67.3613.8ms to 71.2612.7ms, p,0.001). Prolongation of the
QTc post-ablation by greater than 10ms (p50.033) and HR
increase (p50.012) were both associated with less AF
recurrence. Patients with both an increase in QTC . 10ms and in
HR had significantly decreased AF recurrence on multivariate
analysis (p50.014, Figure 1 and 2).
Conclusion: QTc and HR increase significantly after AF
ablation possibly reflecting an altered autonomic nervous
system. An increase in both these values is associated with
delayed time-to-first AF recurrence on multivariate analysis.
This may be due to ganglionic plexus ablation or
modification.
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PO-715-03
UNPLANNED 30-DAY READMISSION AND PREDICTORS
OF READMISSION IN PATIENTS WITH
SUPRAVENTRICULAR TACHYCARDIA: INSIGHTS FROM
NATIONAL READMISSION DATABASE
Aparna Saha MD MPH; Dishita Pandya MD MPH;
Meghana Vallabhaneni MD; Etee Patel MD;
Rajasekhar Nekkanti MD, FHRS; Samuel F. Sears PhD and
Aditi Naniwadekar MD
Background: Limited data exist on hospital readmissions in
supraventricular tachycardia (SVT). Early readmissions are
important indicators of quality of care.
Objective: Our objective is to provide nationally representative
rates for unplanned 30-day readmissions in SVT patients as well
as identify causes, characteristics and predictors of these
readmissions.
Methods: We analyzed 2013-2018 US Nationwide
Readmission Database (NRD) to identify SVT admissions
using ICD-9 and ICD-10 codes in adult patients. Primary
outcome was a 30-day, unplanned readmission rate. We
used Chi-square tests, t-tests, and Wilcoxon rank-sum tests
for descriptive analyses and survey logistic regression to
calculate adjusted odds ratios (aORs) and 95% confidence
intervals (CI) for associations with readmissions adjusting for
confounders.
Results: There were 122,597 index admissions for SVT with
10,839 (8.8%) having at least one unplanned 30-day
readmission. Of these, 50% occurred within the first 10
days. Causes for unplanned 30-day readmission were
cardiac dysrhythmias (36.8%), sepsis (4.8%), pneumonia
(2.6%), pulmonary heart disease (2.5%), and chest pain
(1.9%). Admissions with readmissions had higher mean
(6SE) cost on index admissions, $10,529 (686) vs $11,746
(6192), P,0.0001. The mean cost of readmission was an
additional $13,585 (6247) (Fig 1A). Patients who were
readmitted were more likely to be older, have longer length
of stay (LOS, non-routine discharges, non-elective index
admissions and higher comorbidity burden (Table 1). Longer
LOS, male, Medicare and Medicaid insurance, non-routine
discharges, history of pulmonary hypertension, congestive
heart failure, chronic kidney disease, prior myocardial
infarction were associated with increased odds of
readmission whereas prior percutaneous coronary
intervention (aOR 0.8, 95% CI 0.6- 0.9) was associated with
decreased odds of readmission (Fig 1B). Patients
undergoing ablation during index admission had fewer 30
days readmissions (3.5% vs 5.4%, p,.0001) and 50% less
likelihood of dying during readmission (0.17% vs 0.41%,
p .002).
Conclusion: Nationwide, the 30-day readmission rates and
inpatient mortality in patients admitted with SVT were lower with
ablation as compared to non-ablation at the cost of higher
healthcare expenses.

PO-715-04
HIGHER BODY MASS INDEX IS ASSOCIATED WITH
UNSAFE DOFETILIDE INITIATION
Krasimira M. Mikhova MD; Lin Zhang; Inez Oh PhD;
Phillip Cuculich MD and Philip Payne PhD
Background: Early rhythm control strategies may improve
cardiovascular outcomes for patients with atrial fibrillation.
Dofetilide is one effective strategy, but its risk of QT prolongation
and torsades de pointes necessitates a hospital-based initiation.
Detecting patients who do not have sufficient “repolarization
reserve” to safely tolerate dofetilide would alter shared decisionmaking regarding rhythm control strategies using this drug.
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Objective: This study aims to identify clinical and
electrocardiographic factors that predict failure of inpatient
dofetilide loading due to QT prolongation (unsafe initiation).
Methods: Patients admitted for dofetilide initiation at an
academic medical center from 2015 to 2020 were retrospectively
identified. Baseline clinical and electrocardiographic features
were collected. The outcome of interest was dofetilide drug
discontinuation due to QT prolongation. Univariate logistic
regression and multivariate logistic regression were performed to
identify features that increased the odds of dofetilide
discontinuation.
Results: Of the 157 patients admitted, 9 did not tolerate dofetilide
due to limiting QT interval prolongation. Univariate logistic
regression on clinically relevant variables including age, female
gender, BMI, creatinine clearance, and baseline QTc did not
reveal statistically significant associations. Multivariable logistic
regression of these variables revealed that higher BMI increased
the odds of dofetilide discontinuation (odds ratio, per 1 kg/m2
increase, 1.16 [95% CI, 1.03-1.31], P50.01). The BMI ranges for
the group that did not tolerate dofetilide were 37 +/-14 kg/m2
compared to 31 +/- 8 kg/m2.
Conclusion: In this exploratory study, higher BMI (a potentially
modifiable risk factor) was the most significant predictor of
dofetilide discontinuation due to QT prolongation, beyond
traditional risk factors. While obesity has previously been
associated with sudden cardiac death and delayed ventricular
repolarization, the mechanism of prohibitive QT prolongation
with exposure to dofetilide remains uncertain. If confirmed with
a larger study, this finding would impact patient selection for
antiarrhythmic therapy, and further emphasizes the integral
role of lifestyle modification in the management of atrial
fibrillation.
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contractions (PVCs). Angiography showed unobstructed
coronary arteries, normal origin and course. Magnetic resonance
showed LGE of the basal antero-lateral segment (A) but was
negative for: PM LGE, mitral annular disjunction, Curling, or
Pickelhaube sign. A PET showed lateral and inferior FDG uptake
indicative of active inflammation max SUV 6.7 (B). Given high
burden of symptomatic NSVT and PVCs, patient underwent
ablation targeting dominant PVCs (C) mapped to RVOT (D). The
patient underwent genetic testing for NICM and was found to
have a variant of uncertain significance in RBM20 c.2042A.G
(p.Tyr681Cys).
Conclusion: Determining which MVP are arrhythmic is important
for risk stratification. While mechanical forces and fibrosis are
recognized, in this case, none of these were seen. Inflammation
of the LV as well as a novel RMB20 variant, a high-risk gene
associated with NICM and SCD may be hitherto important
contributors to SCD risk.

PO-715-05
STRUCTURAL, INFLAMMATORY AND GENETIC
CHANGES—THE PERFECT STORM FOR ARRHYTHMIC
MITRAL VALVE PROLAPSE!

PO-715-06

Ghaith Sharaf Dabbagh MD; Edmond K. Obeng-Gyimah MD;
Brian Schuler MD and Anwar A. Chahal BS, MBChB, PhD

RINGLIKE LEFT VENTRICULAR CARDIOMYOPATHY: A
DISTINCT FAMILIAL FORM OF ARRHYTHMOGENIC
CARDIOMYOPATHY

Background: Arrhythmic mitral valve prolapse (MVP) is
postulated to be due to abnormal mechanical stretch forces of the
prolapsing and thickened leaflets on the papillary muscles (PMs).
Fibrosis of the PM and myocardium are also recognized;
however, whether these are secondary, or primary are unknown.
Objective: To describe a novel case with structural, inflammatory
and genetic changes.
Methods: N/A
Results: A 67-year-old male with history of atrial fibrillation,
bileaflet MVP with mild mitral regurgitation; presented with
dizziness and palpitations. ECG showed runs of non-sustained
ventricular tachycardia (NSVT) and premature ventricular

Daniele Muser MD; Gaetano Nucifora; Michela Casella MD;
Massimo Tritto MD; Silvia Magnani MD; Paolo Compagnucci MD;
Domenico Zagari MD; Andres Enriquez MD; Ioan Liuba MD;
Anwar A. Chahal BS, MBChB, PhD; Martín Ricardo Arceluz MD;
Simon A. Castro MD; Weeranun Dechyapirom Bode MD;
Jeffrey Arkles MA, MD; David Lin MD, FHRS;
Cory M. Tschabrunn PhD, CEPS; Erica S. Zado PAC, FHRS;
Robert D. Schaller DO, FHRS; Rajat Deo MD;
Fermin C. Garcia MD; David S. Frankel MD, FHRS;
Antonio Dello Russo MD, PhD; David J. Callans MD, FHRS,
CCDS; Maurizio Pieroni; Francis E. Marchlinski MD, FHRS and
Pasquale Santangeli MD, PhD
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Background: In patients presenting with repetitive ventricular
arrhythmias (VAs), a specific pattern of left ventricular scar
characterized by a subepicardial/midmyocardial ringlike
distribution on cardiac magnetic resonance (CMR) has been
recently associated with high risk of recurrent malignant VAs and
sudden cardiac death (SCD). The genetic background and
familial basis of ringlike left ventricular cardiomyopathy (RLCM)
has not been previously investigated
Objective: To document the results of systematic genetic
evaluation of probands with RLCM and cascade clinical/genetic
screening of the family members of the proband regardless of the
clinical presence of VAs
Methods: Clinical, CMR and genetic evaluation of 27 probands
(mean age 42611 years, 82% males) with RLCM (repetitive VAs
and ringlike scar pattern on CMR) and 62 asymptomatic relatives
was performed
Results: Pathogenic or likely pathogenic arrhythmogenic
cardiomyopathy mutations were identified in 11 (40%)
probands, typically involving FLNC (15%), DSP (35%) and
DES (20%) genes. Among the screened relatives, a total of 28
(45%) mutation carriers were identified, and 30 (48%) had
evidence of LV scar at CMR, which had a ringlike pattern in 9
(31%) (all 30-year old). LV dysfunction (LVEF50%) and
ECG abnormalities including inferolateral negative T waves
and low QRS voltages were identified only among patients
with ringlike scar in 6 (18%) and in 9 (24%) cases,
respectively. Asymptomatic VAs were detected in 19 (31%)
relatives, all with evidence of CMR scar. After a median followup of 5-years, no events were observed in patients without
ringlike scar, while 12 (33%) of those with ringlike scar
experienced a composite outcome of SCD/aborted SCD
Conclusion: RLCM is a distinct familial form of
arrhythmogenic cardiomyopathy characterized by high risk of
malignant VAs and SCD. Systematic genetic evaluation of
RLCM probands and cascade clinical/genetic screening of the
family members detects pathogenic arrhythmogenic
cardiomyopathy mutations and/or concealed cardiac structural
abnormalities in nearly half of cases
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Results: Univariate correlations were significant for the majority
of the biomarker panel in left atria (Figure 1). Endomysial fibrosis
was significantly associated with both paroxysmal (b [95% C.I.] 5
0.84 [0.385 - 1.295], p 5 0.000) and persistent AF (b [95% C.I.] 5
0.1.239 [0.784 - 1.694], p 5 0.000). Associations between
endomysial fibrosis in the left atrium and an increase in Bone
Morphogenic Protein - 10 (BPM-10, b [95% C.I.] 5 0.28 [0.14 0.81], p 5 0.006) and dickkopf-related protein 3 (DKK3, b [95%
C.I.] 5 0.19 [0.00 - 0.03], p 5 0.047) in left atrial tissue remained
significant after multivariate analysis (Figure 2). Right atrial
fibrosis, however, was not significantly associated with changes
in any of the biomarkers from our panel after multivariate
analysis.
Conclusion: The biomarkers DKK3 (involved in fibroblast
differentiation and hypertrophic remodelling) and BMP-10
(known to be associated with Pitx2 and predictive for AF
recurrence) could potentially provide additional insight into
ongoing cardiac remodelling processes and may improve
diagnosis and understanding of AF. Interestingly, both
biomarkers are also associated with heart failure, however, when
adjusted for left ventricular function, both biomarkers where still
significant.

PO-715-07
CORRELATIONS BETWEEN BIOMARKERS AND
ENDOMYSIAL FIBROSIS IN LEFT AND RIGHT ATRIA OF
PATIENTS UNDERGOING CARDIAC SURGERY
€ l Gilbers; Michal Kawczynski; Joris Winters MSci;
Martijn Danie
Aaron Isaacs; Elham Bidar PhD; Stef Zeemering PhD;
Isabelle C. Van Gelder MD, PhD; Harry J.G.M. Crijns PhD;
Sander Verheule PhD; Monika Stoll and Ulrich Schotten MD, PhD
Background: Atrial fibrosis is a key feature of structural
remodelling and plays a pivotal role in the substrate for AF.
Endomysial fibrosis may be more disruptive for conduction than
the overall presence of fibrosis in cardiac tissue. Formation of
endomysial fibrosis is a reactive process that often occurs in the
absence of myocyte death and has been linked to stretch and
pressure overload. However, the underlying pathophysiological
mechanisms are yet to be elucidated.
Objective: To analyze correlations between tissue biomarkers
and endomysial fibrosis in the left and right atrium.
Methods: Histological staining with Wheat Germ Agglutinin of
left and right atrial appendage samples from 156 patients
included in the RACE V - Tissue Bank Project (https://
clinicaltrials.gov identifier NCT03124576) was performed and
analysed. Multivariate regression analyses were adjusted for
age, gender, left ventricular function, and a preoperative history
of atrial fibrillation.

PO-715-08
NOVEL WORKFLOW FOR ELECTROANATOMIC MAP
INTEGRATION FOR CARDIAC RADIATION ABLATION OF
VENTRICULAR TACHYCARDIA
Chirag R. Barbhaiya MD, FHRS; Hesheng Wang PhD;
David Barbee; Ting Chen PhD; Leon Axel; Lior Jankelson MD,
PhD; Anthony Aizer MD, MS, FHRS; Larry A. Chinitz MD, FHRS
and Ye Yuan MD, FHRS
Background: Cardiac Radiation Ablation (CRA) is an emerging
therapy for reducing recurrent Ventricular Tachycardia (VT) that is
refractory to pharmacologic therapy and standard catheter
ablation. Electroanatomic Maps (EAM) delineating important
details of the VT substrate are created during catheter ablation,
but the absence of established workflows to facilitate integration

S496

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

of EAM data into standard radiation treatment planning software
(TPS) limits their use.
Objective: To develop an effective and standardized workflow
for integration of EAMs into radiation treatment planning
systems.
Methods: A scripted, custom software module was developed to
in 3D slicer (version 4.11) to create a workflow for integrating the
EAM map into the radiation TPS. The EAM map integration
process starts with importing EAM voltage map file into opensource software 3D slicer using a 3D slicer plug-in
EAMMapReader. The EAM surface model is then registered to
cardiac MR/CT images by landmark registration, followed by
automatic iterative closest point surface matching and manual
refinement, if necessary. A surface region of interest (ROI) is
used to delineate a treatment target on the EAM and projected
onto the left ventricular surface on cross-sectional cardiac
images to help localize a target volume. For verification, the EAM
surface is converted into a 3D volume for registration verification
with treatment planning CT. The final EAM volume, electrical
target volume and cross-sectional cardiac images are exported
as DICOM RT files that can be imported into any radiation
treatment planning system.
Results: The workflow was validated fusing an EnSite-Precision
(Abbott Medical, Inc.) EAM map into the radiation treatment
planning system Eclipse to define a target volume for CRA. The
EAM map including left ventricular voltage and coronary sinus
geometry was used to inform target selection for CRA of mitral
annular VT refractory to multiple catheter ablation procedures
(Figure 1).
Conclusion: We have implemented and tested a custom,
standardized module for EAM map integration for CRA
planning that is compatible with any commercially available
EAM system. The integration of EAM maps in CRA planning
may promote optimal targeting and wider application of VT
CRA.
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LEFT ATRIAL APPENDAGE OCCLUSION: LONG-TERM
FOLLOW UP OF WATCHMAN VS. STAND-ALONE
THORACOSCOPIC ATRI-CLIP IN AN ELDERLY POPULATION
Raman L. Mitra MD, PhD, FHRS; Patricia Gasper DNP;
Benoit Herbert MD and Michael STEINBERG MD
Background: Left atrial appendage occlusion (LAAO) with a
Watchman device is an accepted treatment for atrial fibrillation (AF)
patients at high risk for thromboembolism and are able to take shortterm oral anticoagulation (OAC). There are patients, however, who
are not candidates for even short-term OAC with limited therapeutic
options. External LAA closure with an Atri-Clip device may allow
foregoing OAC but little data exist on this approach.
Objective: We wanted to examine the outcomes of AF patients
who underwent stand-alone thoracoscopic LAA closure (TLAAC)
without any OAC with those who underwent Watchman
placement.
Methods: Between 6 /1/2017 through 6/30/2019, patients who
were not candidates for Watchman therapy due inability or refusal
to take short term OAC underwent a standalone TLAAC with the
Atri-Clip device and compared to those who could undergo
Watchman implantation. Procedures for both groups were done
under general anesthesia and transesophageal echo (TEE)
guidance. One patient selected for TLAAC did not undergo the
procedure due to presence of LAA thrombus on TEE. Of 12
TLAAC patients, 8 underwent either TEE or CT to confirm LAA
closure 3-6 months post procedure. Four patients refused further
imaging studies. All Watchman patients underwent 35 day and 6
month TEE with switching from OAC to clopidogrel and aspirin
and finally aspirin if no leak or thrombus identified.
Results: The results are summarized in the table below.One
patient in the TLAAC group with hypertrophic cardiomyopathy
was found to have a closed LAA but a mural thrombus at 4
months and one Watchman patient had delayed device related
thrombus at 6 months and both were restarted on OAC with
follow-up imaging showing resolution of thrombus for both.
Conclusion: This is the first study to demonstrate the feasibility
and comparable clinical outcomes of stand-alone TLAAC without
any periprocedural or post procedure OAC to standard LAAO with
a Watchman device in an elderly population. Limitations include
this being a single center retrospective study with incomplete
imaging follow up, but provides data that may warrant further
studies for TLAAC in select patients who cannot receive any OAC.

SHORT TERM READMISSION RATES AND CLINICAL
OUTCOMES OF ANTICOAGULATION VERSUS WATCHMAN
DEVICE IN OCTOGENARIANS
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Varun Victor MBBS, MD; Mahmoud Khalil; Ahmed Mohamed and
Kirolos Barssoum
Background: Atrial Fibrillation (AF) is the most common
sustained cardiac arrhythmia with prevalence increasing with
age. Left atrial appendage occlusion (LAAO) with watchman
device has been found to be noninferior to oral anticoagulation for
long-term stroke risk reduction in patients with AF. Patients
greater than 80 years of age have been underrepresented in
most of these trials making application of findings challenging in
this subset of patients.
Objective: Our study aimed to compare short term clinical
outcomes in patients aged 80 and above who had LAAO with a
watchman device to those who were only on oral anticoagulation
for AF.
Methods: This was a retrospective cohort study using samples
from the Agency for Healthcare Research and Quality’s
Healthcare Cost and Utilization Project NRD. Study population
included patients aged 80 and above admitted between January
2016 and December 2018 with a primary diagnosis of AF or atrial
flutter who had undergone LAAO with a watchman device or were
only on oral anticoagulation. Clinical outcomes were assessed at
45 days after index admission. Primary outcomes were all-cause
readmissions, readmissions due to intracranial hemorrhage
(ICH), stroke or TIA. Secondary outcomes were readmissions
due to gastrointestinal (GI) bleeding, hematuria and need for
RBC transfusions, colonoscopy or upper endoscopy. Analysis
was done with STATA 17 (Stata Statistical Software: Release 17.
College Station, TX: StataCorp LLC). Owing to the differences in
baseline characteristics, an adjusted analysis for the baseline
characteristics was also included.
Results: Our study consisted of a total of 491,329 patients in the
anticoagulation group and 2030 patients in the watchman group.
Baseline characteristics are depicted in table 1. At 45 days, allcause readmissions were lower in the watchman group
compared to the anticoagulation group (15% vs 22%, P,0.01,
adjusted Odds Ratio 0.7, 95% CI 0.59 - 0.83). ICH related
readmissions were similar in both groups. Readmissions for GI
bleeding, RBC transfusions, colonoscopy or endoscopy were
higher in the watchman group (table 2).

Conclusion: All-cause readmissions were significantly lower in
patients belonging to the watchman group during short term
follow up. More studies with longer duration of follow-up are
needed to support these findings.

PO-716-03
THE EFFECT OF CORONARY CHRONIC TOTAL
OCCLUSION REVASCULARIZATION ON ATRIAL AND
VENTRICULAR ARRHYTHMIAS
Mohammmad Beizaeipour DO and Pedram Kazemian MD, MPH,
MS
Background: Revascularization of coronary Chronic Total
Occlusion (CTO) improves anginal symptoms and left ventricular
performance. Furthermore, infarct related CTO of coronary
arteries are associated with ventricular arrhythmias. However,
the impact of CTO revascularization on ventricular arrhythmias
and atrial fibrillation is unclear.
Objective: We sought to explore the impact of CTO
revascularization on ventricular arrhythmias and atrial fibrillation
burden among patients with ICDs.
Methods: Consecutive patients with coronary CTO diagnosed
at the time of coronary angiography and an ICD device with
available remote monitoring data were included in the study
(n5171, 71610 years, 95% Male). The study population was
comprised of two groups: 1) CTO revascularized (CTOR group,
n591) and 2) CTO not revascularized (CTONR group, n580).
Baseline clinical characteristics such as demographics,
antiarrhythmic use, and ICD interrogation data spanning 6
months prior and after coronary revascularization were
abstracted and adjudicated by independent reviewers. The
burden of ventricular arrhythmias and atrial fibrillation were
compared between CTONR and CTOR groups after correcting
for baseline characteristics that included arrhythmia burden in
the 6 months prior to coronary angiography and the use of
antiarrhythmic medications.
Results: In the 6-month period before angiography, 14 patients
received ICD therapy (6 shocks, 3 ATPs and 5 ATPs+Shocks)
and 21 patients experienced NSVT episodes. In the 6-month
period after angiography, 3 patients received ICD therapy (1
shock, 1 ATP and 1 ATP+shock) and 20 patients had NSVT
episodes. Among patients with any ventricular arrhythmias
during the study period, CTOR was not associated with any
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significant change in the number of shocks (increase of 1.561,
P50.14), ATP therapies (reduction of 0.260.9, P50.8) or
NSVTs (reduction of 20623, P50.4). During the study period,
20 patients (10 in each group) had episodes of atrial fibrillation.
There was no difference between changes in atrial fibrillation
burden between CTOR and CTONR groups(-0.3613%,
P50.98).
Conclusion: Revascularization of coronary CTO in this
retrospective analysis of patients with CTO and ICD device did
not show any significant effect on ventricular arrhythmias or atrial
fibrillation.

PO-716-04
EFFECTS ON LEFT ATRIUM FUNCTION OF DIFFERENT
SETS OF CATHETER ABLATION FOR NON-PAROXYSMAL
ATRIAL FIBRILLATION
Jorge Romero MD, FHRS; Joan Rodriguez-Taveras;
Kartikeya Dave MD; Daniel Rodriguez MD; Isabella Alviz MD;
Mohamed Gabr MD; Sutopa Purkayastha; Jose Matias;
Maria Gamero; Marta Lorente-Ros; Luis Ernesto Cerna MD;
Suraj Krishnan; Dimitrios Varrias MD; Christian Toquica Gahona;
Adnan Ahmed; Rishi Charate MD; Dhanunjaya R. Lakkireddy MD,
FHRS; Andrea Natale MD, FHRS; Sanghamitra Mohanty MBBS,
MD, MS, FHRS; Domenico G. Della Rocca MD and Luigi Di
Biase MD, PhD, FHRS
Background: Atrial fibrillation has an overall prevalence of 5.5%
and 17.8% in patients older than 85 years. There are ongoing
studies to demonstrate which set of catheter ablation is beneficial
to decrease its recurrence rate in patients with non-paroxysmal
atrial fibrillation. As each set of ablation cause inflammation and
induces changes in the myocardium, it results important to
determine the effects of the ablation in the left atrium mechanical
function.
Objective: To determine the effects of radiofrequency ablation of
atrial fibrillation in the left atrial function and to establish if a
combination of different sets of ablations can induce a reduced
left atrial function.
Methods: Patients were consecutively assigned to
pulmonary vein isolation (PVI) alone, PVI + posterior wall
isolation (PWI) or PVI + PWI + left atrial appendage isolation
(LAAI). Pre-ablation and post-ablation transthoracic
echocardiogram were performed, and LA strain was
measured.
Results: Among 75 patients in the study, 27 underwent PVI
alone, 23 underwent PVI with PWI and 25 underwent PVI with
PWI and LAAI. Baseline characteristics were similar in the
three groups. A significant improvement in the reservoir strain
was seen in the PVI alone, PVI + PWI and PVI + PWI + LAAI
groups (p50.029, p50.049 and p50.0006, respectively).
Similarly, contractile strain improved significantly after the
ablation in all groups (PVI alone: p5 , 0.0001; PVI + PWI: p5
, 0.0001 and PVI + PWI + LAAI: p5 , 0.0001). In the postablation echocardiograms, there was no difference in reservoir
and contractile strain between groups (p50.26 for reservoir
strain and p50.69 for contractile strain).
Conclusion: Radiofrequency ablation with PVI, PVI + PW or PVI
+ PW + LAAI has a beneficial impact on the left atrium
mechanical function measured by left atrial strain. As reservoir
and contractile strain significantly improved after the AF ablation,
it is determined that although different sets of ablation can
increase the risk of myocardial inflammation, the overall left
atrium mechanical function will improve when the rhythm is
controlled.

PO-716-05
VENTRICULAR REPOLARIZATION IN CARDIAC
AMYLOIDOSIS
Michael Bohnen MD PhD; Stephanie Meller Kochav MD, MHS;
Ellie Coromilas MD; Michael Lavelle MD;
Hirad Yarmohammadi MD, MPH, FHRS and Jose M. Dizon MD
Background: Despite a high incidence of non-sustained
ventricular tachycardia in patients with transthyretin cardiac
amyloidosis (TTR-CA), sudden tachyarrhythmic death is
uncommon. Homogeneous myocardial deposition of amyloid
fibrils may mitigate against sustained ventricular arrhythmias. In
contrast, myocardial scar heterogeneity is an established
predictor of sudden cardiac death in hypertrophic
cardiomyopathy (HCM), as evidenced by increased myocardial
dispersion of repolarization. Whether such indices of
arrhythmogenesis are evident in TTR-CA has not been
established.
Objective: To evaluate ventricular repolarization indices in
TTR-CA.
Methods: We identified patients with TTR-CA, HCM and controls
without structural heart disease from our respective databases.
Patients in normal sinus or atrial paced rhythms without bundle
branch block, ventricular pacing or artifact were included. ECG
repolarization parameters included QT dispersion and T peak to
T end (TpTe). All measurements were performed by two blinded
independent cardiologists.
Results: A total of 63 TTR-CA, 52 HCM, and 30 controls were
studied. Despite a longer QTc in TTR-CA compared with
controls (494.93684.49 vs. 437.19624.53ms in controls
p,0.001), TTR-CA patients demonstrated similar QT
dispersion compared with controls (46.83617.97 in TTR-CA vs.
43.83615.63 in controls; p50.68). In contrast, HCM patients
demonstrated greater QT dispersion (64.52 6 34.41) compared
to those with TTR-CA and controls, (p,0.05 for both). There
was no significant difference in TpTe between HCM and TTRCA cases (p50.35).
Conclusion: Patients with TTR-CA demonstrate a lack of
myocardial repolarization heterogeneity compared with HCM,
which may reflect homogeneous amyloid deposition and account
for the low incidence of tachyarrhythmic death in this
population.Prospective studies in larger well-defined populations
are needed to better understand the clinical implications.

PO-716-06
SLEEP DISORDERED BREATHING AND HYPOXEMIA
ASSOCIATION WITH INCIDENT ATRIAL FIBRILLATION IN A
CLINIC-BASED COHORT

Poster Session VII
Catherine Heinzinger; Reena Mehra and Mina K. Chung MD,
FHRS
Background: Sleep disordered breathing (SDB) has been
implicated in atrial fibrillation (AF) in population-based studies,
however its role remains unclear.
Objective: We hypothesize greater risk of 5-year incident AF with
SDB and sleep-related hypoxia in a clinic-based cohort.
Methods: Patients (age.18) who underwent polysomnogram
(PSG) or split studies 11/27/2004-12/30/2015 at Cleveland Clinic
with .3 hours diagnostic time were examined. Predictors include
AHI, percent sleep time oxygen saturation,90% (T90), and
minimum and mean oxygen saturation (minSaO2, meanSaO2,
respectively). Cox proportional hazard models were fit with time
from sleep study to AF diagnosis. Covariates included age, sex,
race, BMI, cardiovascular risk factors (hypertension, diabetes
mellitus, hyperlipidemia, tobacco use), coronary artery disease,
myocardial infarction, history of coronary artery bypass grafting,
chronic obstructive pulmonary disease and use of antiarrhythmics. Data were censored at date of last follow up or 5
years.
Results: The sample comprised 43,634 patients: age
51.7614.5, 51.9% male, 74.5% White, and 7.1% (3,090) with AF.
Of those without AF, 1,176 (2.9%) developed 5-year incident AF.
For each 10-unit AHI increase, incident AF increased by 2%
(HR51.02, 95%CI51.00-1.04). For each 10% increase in T90,
incident AF increased by 8% (HR51.08, 95%CI51.05-1.10).
Compared to reference, patients with 25.01-50%, 50.01-75%,
and 75.01-100% T90 had 23% (HR51.23, 95%CI51.03-1.47),
55% (HR51.55, 95%CI51.25-1.92), and 72% (HR51.72, 95%
CI1.32-2.25) higher incident AF, respectively. For every 10-unit
increase in minSaO2 and meanSaO2, incident AF decreased by
12% (HR50.88, 95%CI50.82-0.94) and 25% (HR50.75, 95%
CI50.67-0.84), respectively.
Conclusion: Increasing SDB severity was associated with 5year incident AF in this large clinic-based cohort. Sleep-related
hypoxia, cumulative burden below 90% SaO2, demonstrated a
stronger magnitude of association than AHI relative to incident
AF. These findings are consistent with experimental models
identifying intermittent hypoxia and oxidative stress altering the
cardiac substrate, thereby implicating sleep-related hypoxemic
mechanisms as a salient driver of atrial arrhythmogenesis.

PO-716-07
IS CHA2DS2VASC SCORE USEFUL FOR PREDICTING THE
RISK OF STROKE IN PATIENTS WITH ATRIAL
FIBRILLATION AND CANCER? : A SINGLE-CENTER
OBSERVATIONAL ANALYSIS
Udhayvir S. Grewal MD; Mohammad Bhuiyan PhD;
NACHIKET MADHAV APTE MBBS; Parinita A. Dherange MBBS
and Paari Dominic MBBS
Background: Patients with active cancer were historically
excluded from clinical trials validating the CHA2DS2VASc score
for stroke prediction in atrial fibrillation (AF). Limited data have
questioned the predictive value of the score in patients with
cancer and AF, underscoring the need for more personalized
scores for prediction of stroke in these patients.
Objective: To investigate the usefulness of CHA2DS2VASc
score in stroke prediction among patients with cancer and AF.
Methods: We conducted a retrospective cohort study of patients
with cancer and AF at our institution over a period of 6 years.
Outcomes including ischemic stroke were analyzed and
CHA2DS2VASc score was retrospectively calculated. Pearson’s

S499
Chi square test with Yate’s correction was used for analyzing
associations between categorical variables and a multi-variable
logistic regression model adjusted for age, race, sex and
CHA2DS2VASc score was developed for the validation of the
CHA2DS2VASc score in predicting the risk of stroke among
patients with cancer and AF. All statistical analyses were
performed using R (v4.1.2).
Results: We identified a total of 15,680 patients with cancer; out
of which 996 (6.35%) patients had AF. In cancer patients with AF,
there were no associations between stroke and solid
malignancies (p50.96), hematological malignancies (p50.90) or
a history of radiation therapy (p51.00). In our multi-variable
logistic regression model, a higher CHA2DS2VASc score was
found to be associated with a higher incidence of stroke in
patients with AF and cancer [OR513.38 (11.690-15.422),
p,0.001].
Conclusion: In our cohort of patients with cancer and AF, a
higher CHA2DS2VASc score was found to be associated with a
higher incidence of ischemic stroke. Further studies are needed
to investigate whether more personalized versions of the score
can increase its predictive value for stroke risk prediction among
these patients.

PO-716-08
REAL WORLD CLINICAL OUTCOMES OF LEFT ATRIAL
APPENDAGE OCCLUSION DEVICE IN THE
OCTOGENARIAN AND NONAGENARIAN PATIENTS
Javier Amione Guerra MD; Justin Haloot DO;
Ahmed Almomani MD; David N. Pederson MD and
Jayasree Pillarisetti MD, FHRS
Background: Few trials evaluated real world clinical outcomes in
patients with atrial fibrillation receiving the Watchman device for
left atrial appendage closure. In the recent Ewolution trial, mean
age of patients was 73.4 + 8 years. Although few patients . 80
years were included, the safety and efficacy in terms of clinical
outcomes of stroke, bleeding and mortality in the octogenarian
and nonagenarian population specifically has not been reported
in real world setting.
Objective: To examine peri-procedure outcomes and short-term
outcomes at 6 weeks and 3-6 months in terms of stroke, bleeding,
peri-device leaks, device related thrombosis and mortality.
Methods: We conducted a retrospective chart review of all
patients that were greater than or equal to 80 years old at the time
of Watchman device implantation from January 1, 2018 through
October 31st 2021 at the University of Texas Health SA and
Methodist Hospital of San Antonio. We examined the history and
procedural data, 6 week, 3-month and 6-month outcomes.
Primary outcomes were ischemic CVA, major bleeding, and allcause mortality. Secondary outcomes were device leaks and
device related thrombus.
Results: We examined a cohort of 40 patients with a mean age of
87+ 3.5 years. Females comprised 78% with 50% Caucasians,
37.5% Hispanics, and 12.5% African Americans. The average
CHA2DS2Vasc Score was 5.15 + 1.1 and the average HASBLED Score was 3.7+ 1.1. Mean EF was 56 + 11.6%. Ninety
percent of patients were on direct oral anticoagulant preprocedure. The most common indications for implantation were
fall risk (37.5%) and bleeding risk (37.5%). Two patients had peridevice leak , 5mm immediately post procedure. There was one
groin hematoma. One case was aborted due to anatomy of the
appendage. There were no other peri-procedural complications.
All patients were on a DOAC post implant for 6 weeks. TEE
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performed at 6 weeks revealed that one patient had a new small
leak and one patient had a device related thrombus. At 6 weeks
and at 3-6 months, there was no incidence of CVA. One patient
died of unrelated cause and one patient was placed on hospice
for cancer at 6 months.
Conclusion: Left atrial appendage occlusion with Watchman
device seems to be safe and effective in octogenarian and
nonagenarian population.
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PO-717-01
TIME COURSE AND MANAGEMENT OF DELAYED ONSET
ATRIOVENTRICULAR BLOCK FOLLOWING SLOW
PATHWAY ABLATION
Dalton Sherwood MD; Anthony Mazzella MD and
Faisal Fiazuddin Syed MBChB
Background: Radiofrequency catheter ablation of the slow
pathway of the atrioventricular (AV) node carries a small risk of
irreversible AV block from thermal AV nodal injury. As opposed to
immediate and persistent AV block which typically requires
permanent pacemaker implantation, delayed onset block may be
associated with local inflammatory changes and improve with
anti-inflammatory therapy.
Objective: Assess the potential efficacy of using corticosteroids
for the treatment of AV block following AV nodal slow pathway
ablation.
Methods: N/A
Results: A 31-year-old male with recurrent paroxysmal
supraventricular tachycardia underwent electrophysiology
study. Orthodromic AVRT was identified utilizing a concealed
posteroseptal accessory pathway, with initiation and
perpetuation dependent on the jump from fast to slow AV
nodal pathway. The accessory pathway could not be
localized, and radiofrequency slow pathway ablation
successfully abolished the tachycardia. During ablation,
transient complete AV block was observed with conduction
normalization after 21 seconds of ablation cessation. Repeat
ECG following the ablation showed a new increased PR
interval (142 to 186 ms). Overnight telemetry was normal.
Home ambulatory ECG monitoring starting day 1 showed
gradual onset of 2:1 AV block approximately 48 hours after
ablation and was associated with palpitations (figure 1). Due
to persistence of 2:1 AV block, prednisone 50mg daily was
started day 24 post ablation and tapered gradually over 18
days, with an increase in heart rate and energy after one day.
ECG following the steroid taper showed sinus rhythm (Figure
2). A repeat 14-day cardiac event monitor 53 days post
ablation showed a majority of the recording period was sinus
rhythm, with 1 recording of 2:1 AV block lasting a total of 10
seconds. The patient was asymptomatic with an active
lifestyle at 3-month follow-up.
Conclusion: Delayed onset AV block following radiofrequency
ablation is likely caused by inflammation. Early initiation of antiinflammatory therapy may prevent the need for pacemaker
therapy.

PO-717-02
TRANS-HEPATIC ‘BODY-FLOSSING’ TO OBTAIN ACCESS
IN A PATIENT WITH VENOUS OCCLUSIONS FOR
SUPRAVENTRICULAR TACHYCARDIA ABLATION
Tahmeed Contractor MD; Jalaj Garg MD; Rahul Bhardwaj MD;
Kamal Kotak MD, MS, FHRS and Ravi Mandapati MD, FHRS,
CCDS, CEPS-P
Background: Trans-hepatic access (THA) can be performed for
ablations in patients with femoral venous occlusions. In the
setting of additional superior vena cava (SVC) occlusion,
obtaining a second access can be challenging.
Objective: To describe retrograde crossing of a chronic total
venous occlusion (CTVO) followed by superior snaring after THA.
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Methods: n/a
Results: A 45-year-old female with a history of end-stage
renal disease presented with recurrent supraventricular
tachycardia refractory to medications. She had dialysis
performed at different times via all 4 extremities and had
known inferior CTVO. THA was obtained to gain access into
the heart (A, blue arrows). Right internal jugular vein (IJV)
was occluded; the left IJV vein was accessed, however,
there was evidence of SVC stenosis (B, yellow dotted line),
and a wire could not be advanced antegradely. Using a
Glidewire from the THA, the stenosis was crossed
retrogradely (C, yellow arrows). From the left IJV sheath, the
wire tip was snared (D, white arrow), and pulled out (Figure
1E, green arrows). Once through-and-through access was
obtained, a long sheath was advanced over the wire into the
right atrium (F, red arrows) through which another decapolar
catheter (G-H, orange arrow) was placed and with the help
of the THA decapolar coronary sinus catheter (G, asterisk),
the diagnosis of typical atrioventricular node reentrant
tachycardia was confirmed. Following this, the THA
decapolar catheter was replaced by an ablation catheter (H,
red arrow) for successful slow pathway modification.
Conclusion: Obtaining venous access in addition to the THA
can be challenging in patients with superior and inferior venous
stenosis. Retrograde crossing of CTVO scan be performed after
THA, and with the help of snaring, additional access can be
obtained.
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Taussig shunt. The patient’s course was complicated by
incessant focal atrial tachycardia (AT) which started
postnatally and became refractory to maximal medical
therapy, resulting in the pursuit of ablation therapy for this
AT.During the procedure, intracardiac echocardiography
(ICE) using Soundstar probe (Biosense Webster, Irvine, CA)
was employed via 8.5 French femoral venous sheath to
create a 3D shell of the atria using Carto3 (Biosense
Webster, Irvine, CA). Once a 3D shell was created, the ICE
catheter was removed and placed in the esophagus. An
8.5Fr irrigated tip DF curve RF ablation catheter was placed
through the femoral sheath and along with diagnostic right
atrial and right ventricular catheters, the AT was mapped.
The presence of the esophageal ultrasound allowed for realtime guidance of the mapping catheter while obviating the
need for a second large sheath in the patient’s relatively
small veins. Images from the esophageal position could be
incorporated into the 3D anatomy. The AT was localized to
the over-hanging superior remnant of the atrial septum. Fine
mapping was made possible using real-time ultrasound
guidance along with a 3D reconstruction of the septal
remnant. RF ablation at this site resulted in termination of
the tachycardia. The procedure was acutely successful. A
late recurrence of non-sustained atrial tachycardia noted at
5 weeks post ablation was well controlled on monotherapy
with sotalol, suggesting a significant modification of the
substrate.
Conclusion: Using this novel method of guidance, ablation was
performed safely and successfully in a complex heart.

PO-717-03
SWALLOW THE ICE- NOVEL APPLICATION OF
INTRACARDIAC ECHOCARDIOGRAPHY FOR ZERO
FLUOROSCOPIC ABLATION IN A TODDLER WITH
COMPLEX SINGLE VENTRICLE DISEASE
SHASHANK BEHERE MD, CCDS; Matthew D. Campbell MD and
Anjan M. Shah MD
Background: Ablation in young children under 15kg is
associated with higher complication rate and reserved for
exceptional circumstances, especially in complex heart disease.
We present a novel use of ultrasound imaging in such a patient.
Objective: N/A
Methods: N/A
Results: A 13 month old male weighing 9kg had functional
single ventricle physiology with criss-cross atrioventricular
valves, superior inferior ventricles, L-malposed great
arteries with a large posterior muscular ventricular septal
defect. The patient had previously undergone modified
Glenn cavopulmonary anastomosis, atrial septectomy,
followed by cavopulmonary anastomosis takedown and
pulmonary artery banding with right modified Blalock

PO-717-04
ABERRANT COURSE OF RIGHT PHRENIC NERVE ALONG
RIGHT INFERIOR PULMONARY VEIN ANTRUM:
IMPLICATIONS FOR ATRIAL FIBRILLATION ABLATION
Rakesh Gopinathannair MA, MD, FHRS; Naga Venkata Krishna
Chand Pothineni MD; Rishi Charate MD; Adnan Ahmed MD and
Dhanunjaya R. Lakkireddy MD, FHRS
Background: The right phrenic nerve (RPN) usually descends
anterior to the mid to distal right superior pulmonary vein (RSPV),
and can be injured during electrical isolation of RSPV. To assess
proximity of the nerve to RSPV antrum, high output bipolar pacing
to check for RPN stimulation is typically utilized. Aberrant course
of RPN, however, can increase risk of injury, requiring careful
evaluation.
Objective: To understand the potential for aberrant courses of
right phrenic nerve anatomy, and its role in pulmonary vein
isolation for atrial fibrillation ablation.
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Methods: n/a
Results: We report 2 Cases where the RPN took a markedly
aberrant course. Patient 1 is a 62-year-old female with
hypertrophic cardiomyopathy, who underwent pulmonary vein
isolation (PVI) for symptomatic paroxysmal AF. Patient 2 is a
70-year-old male with hypertension, coronary artery disease
status post bypass surgery, atriclip implant, dilated
cardiomyopathy, with symptomatic paroxysmal AF.
Echocardiogram showed moderate left atrial (LA) dilatation. Both
patients underwent PVI using radiofrequency energy. RPN was
delineated by mapping using high output pacing (20 mA, 2 ms
PW) and the course was tagged using 3D mapping. In both
cases, RPN had an aberrant course, with positive stim sites along
the ostium of the RSPV and coursing inferomedially along the
antral region of the carina between the 2 right sided veins
anteriorly and then along the antrum of the RIPV (brown dots,
Figure 1A and 1B). Intracardiac echo and fluoro showed marked
posterior displacement of interatrial septum (Transseptal needle
had to be angled to 7’O clock to puncture mid posterior septum).
No aortic dilatation was noted This surprising finding prompted
change to a wider ablation line anterior to RIPV. Neither patient
had any procedure-related complications or RPN injury during
follow-up.
Conclusion: We report 2 cases where the RPN had a
markedly aberrant course, descending inferomedially and
overlying the antrum of the RIPV. Both patients had posterior
rotation of LA which may have altered the course of the RPN.
In this scenario, testing for RPN stim should include the RIPV
antrum.

PO-717-05
PROPHYLACTIC AND PREVENTIVE RADIOFREQUENCY
SEPTAL ABLATION TO REDUCE THE POSSIBILITY OF
LEFT VENTRICULAR OUTFLOW TRACT OBSTRUCTION
POST-MITRAL VALVE REPLACEMENT
Natchayathipk Kittichamroen MD. and Atul Verma MD, FHRS
Background: The patients who have severe mitral annulus
calcification leading severe mitral stenosis often are eldery and
have comorbidities which increase surgical risk of stroke,
embolization, and bleeding complications.
Objective: Radiofrequency ablation is another prophylactic and
preventive option for reducing the possibility of left ventricular
outflow tract obstruction (LVOTO) post-mitral valve replacement
patients who are not suitable for surgical myomectomy or alcohol
septal ablation.
Methods: N/A
Results: We report on a 78-year-old woman with a history
of symptomatic severe mitral valve stenosis with a mean
gradient of 20 mmHg. She was not a surgical candidate for
mitral valve and preparing for a valve-in-valve percutaneous
mitral valve replacement. Computer tomography revealed
left ventricular septal bulge appeared to have a significant
LVOTO post-valve replacement. However she was not a
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candidate for surgical myomectomy due to her age and
comorbidities, and she also had no anatomical option to
consider for alcohol septal ablation. Heart team discussion
decided to do radiofrequency ablation (RFA) to reduce the
possibility of LVOTO post-valve replacement. RFA was
performed in the left ventricular outflow tract (LVOT) using
an irrigated-tip ablation catheter; the target site was
identified along the LV septal hypertrophy using intracardiac
echocardiography (ICE) and electroanatomical CARTO
mapping. ICE demonstrated thinning of the ablated regions.
The LV electrograms were noted during ablation and the
size was decreasing from 0.63 mV to 0.15 mV. After RFA,
she underwent minimally invasive open left-atrial
transcatheter mitral valve replacement-in-MAC via right
minithoracotomy with a 29-mm Edwards Sapien 3
bioprosthetic valve. Transthoracic echocardiography after
surgery showed normal left ventricular systolic function with
a mean mitral valve pressure gradient of 5.63 mmHg and
no paravalvular leakage. The LVOT resting gradient of 17
mmHg.
Conclusion: LVOTO could be one of the complications after
valve replacement. Radiofrequency septal ablation is a novel
prophylactic and preventive procedure in reducing the
possibility of the left ventricular outflow tract obstruction postmitral valve replacement and decreasing the risk of morbid
and mortality.
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Conclusion: Atrial flutter after orthotopic heart transplantation
are often cavotricuspid isthmus dependent, however as in our
case, may involve atrio-atrial connections at the surgical
anastomosis sites. While atrial flutter may involve an
anastomosis site, macroreentry involving more than one
anastomosis site is less common. A detailed electrophysiology
study with activation mapping and entrainment maneuvers are
crucial for identifying the macro-reentry circuit and its critical
isthmuses.

PO-717-06
FOUR PULMONARY VEIN AND POSTERIOR WALL
ISOLATION WITH ONE LINEAR ABLATION
Andrew A. Vu MD and Duy T. Nguyen MA, MD, FHRS
Background: Atrial arrhythmias are common in orthotopic heart
transplantation recipients.
Objective: We present a provocative case of a post-heart
transplant patient with macroreentrant atrial flutter which
terminated with a single ablation lesion at the left atrial roof and
resulting in four pulmonary vein and posterior wall isolation.
Methods: N/A
Results: A 53 year old male with a history of bi-caval orthotopic
heart and kidney transplantation three years prior with
complications of chronic antibody-mediated rejection presented
with incessant atrial flutter. He had recurrence of atrial flutter
despite cavotricuspid isthmus ablation, repeated direct current
cardioversions, and antiarrhythmic medications. He was brought
to the EP lab. Activation mapping and entrainment maneuvers of
both atria showed that there was a macro-reentry circuit between
donor and recipient atria utilizing two sites of connection in the left
atrium at the left atrial roof and right pulmonary vein (PV) carina.
A single ablation lesion was applied at the left atrial roof at the
slow conduction isthmus, which terminated the tachycardia.
However, electrical connection persisted between the donor and
recipient atria. Thus a linear ablation was applied from the site of
termination, across the left atrial roof and extended down to the
anterior right pulmonary veins, resulting in electrical isolation of
all four pulmonary veins and posterior wall of the left atrium
(recipient atrium) from the rest of the donor atria. The patient was
able to discontinue antiarrhythmic medication afterwards and has
remained arrhythmia-free.
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PO-717-07
A FAMILY WITH SUDDEN CARDIAC DEATH, LEFT
VENTRICULAR FIBROSIS AND MITRAL VALVE PROLAPSE
Luke Byrne Medicine and Derek Crinion
Background: Arrhythmic mitral valve prolapse (AMVP) is a rare
cause of sudden cardiac death (SCD) however, the prevalence of
MVP in victims of unexplained SCD is 11.7%. Mechanisms of
arrhythmia include tugging of the prolapsing valve, which can
tigger premature ventricular beats, polymorphic ventricular
tachycardia (VT) and ventricular fibrillation. This may lead to
fibrosis of the myocardium over time and re-entrant arrhythmia. No
guidelines exist on SCD risk stratification and treatment of AMVP.
Objective: We describe a case of a family who present to our
clinic with a strong family history of arrhythmia, SCD and MVP.
Methods: n/a
Results: Three brothers attended our clinic due to a strong family
history of SCD. Their sister suffered SCD in her sleep and MVP
with left ventricular (LV) fibrosis was found on post-mortem. Their
brother suffered an aborted cardiac arrest and underwent
implantable cardioverter-defibrillator (ICD) implantation. Their
family history was suggestive of SCD in six further maternal
relatives although no evidence of MVP was ascertained. All three
had MVP predominantly affecting the anterior mitral valve leaflet
(AMVL) and two had varying degrees of LV fibrosis affecting the
anterolateral wall on cardiac magnetic resonance imaging. All
were asymptomatic at the time of review. A diagnosis of familial
AMVP was made and all underwent prophylactic ICD
implantation. One brother underwent a mitral valve replacement
during follow up and another is awaiting surgery due to worsening
mitral regurgitation. One salvo of non-sustained VT (NSVT) was
captured in one brother on follow up. Whole exome sequencing
did reveal a pathogenic mutation.
Conclusion: The pattern of inheritance in this case was striking
with all five children having evidence of an inherited condition and
four having MVP. AMVL prolapse and anterolateral wall fibrosis
was seen which differs from previous studies where mainly the
posterior leaflet and inferobasal wall are affected. Differing
amounts of LV fibrosis indicates a variable phenotype in this
family and despite a strong family history of SCD, only one salvo
of NSVT was captured. AMVP should be considered in patients
with MVP and a family history of SCD. Further research is needed
to guide management and stratify risk.
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for VT ablation due to arrhythmic storm. Cardiac CT scan
revealed inferior and anterior wall thinning (Inheart technology;
figure panel A). Procedure was performed under conscious
sedation in a stable patient. RF energy was delivered at 40 to
50W using a Smarttouch ST/SF catheter and the Carto 3
navigation system (Biosense Webster). After CT-channel
ablation, a non clinical VTwas induced. During ablation of this VT
on the inferior wall, ST segment elevation in inferior leads
became apparent, and arterial pressure dropped from 90 to
70mmHg. The patient was asymptomatic. Per-procedure
coronary angiography showed no acute lesion and transthoracic
echo demonstrated a dry pericardium. Ablation was continued
and the patient was transferred to the ICU 1 hour later, with
arterial pressure stabilized at 70 mm Hg. In the ICU,
hemodynamic suddenly deteriorated 20 minutes after arrival and
the patient went into cardiac arrest. After resuscitation, minimal
pericardial effusion and clots were seen on TTE. Percutaneous
pericardial drainage was attempted but failed to restore
hemodynamics. The patient was then transferred to the operating
room for surgical drainage. The diagnosis of circumferential
intramyocardial hematoma contained by the epicardial layer (dry
tamponade) was made (Figure panel B). Due to the extent of the
hematoma, dilaceration of the myocardium and the clinical
context, no further resuscitation was attempted and the patient
finally died.
Conclusion: This diagnosis of dry tamponade is rare in
electrophysiology but well known by cardiologists performing
chronic total occlusion angioplasty. It needs to be recognized by
electrophysiologists at its early phase to avoid lethal outcome
using hemodynamic support during the healing process.

PO-717-08
UNUSUAL LETHAL COMPLICATION DURING SCARRELATED VT ABLATION: A CASE OF DRY TAMPONADE
Frederic Sacher MD, PhD; Romain TIXIER;
Josselin Duchateau MD, PhD; Benjamin Bouyer;
Ghassen CHENITI MD; Hugo Marchand; Thomas Pambrun;
NICOLAS DERVAL MD; Tsukasa Kamakura;
Conrado Pedroso Balbo; Philipp Krisai; Ciro Ascione MD;
Hubert Cochet MD, PhD; Meleze Hocini MD;
Michel Haissaguerre MD, PhD and Pierre Jais MD
Background: Scar related ventricular tachycardia (VT) ablation
has been shown to be more effective than anti-arrhythmic drugs in
patients with ischemic cardiomyopathy (ICMP) and recurrent VT. In
this particular population, complication rate can be as high as 10%,
the most common ones being vascular damage, and pericardial
complications.
Objective: To identify a rare but severe complication of scar
related VT ablation
Methods: NA
Results: A 78 yo male with an old inferior and a recent anterior
myocardial infarction (LVEF5 25%) was referred to our institution
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PO-718-02
IMPLEMENTING SYSTEMATIC SCREENING DRIVEN BY
QUALITY IMPROVEMENT EDUCATION (QIE) FOR ATRIAL
FIBRILLATION DURING THE COVID-19 PANDEMIC:
INSIGHT FROM PRIMARY CARE SETTING IN THE UNITED
STATES
Ginny Jacobs PhD; Andrea M. Russo MD, FHRS; Laura Lee
Hall PhD; Anne Marie Smith MBA; Pam McFadden;
Bethany Schowengerdt MA; Michelle Bruns MLA;
Claire Fischer RN; Jian Liang Tan MD and Patrice Lazure MSc
Background: Early detection and intervention of atrial fibrillation
(AF) have been shown to reduce morbidity and mortality; yet,
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many patients may be asymptomatic, creating a challenge for
early diagnosis of AF. Systematic screening in primary care may
result in earlier referral and intervention.
Objective: To examine the implementation outcomes of a
systematic, team-based quality improvement education (QIE)
intervention for AF screening in primary care during the COVID19 pandemic
Methods: QIE intervention was implemented in two waves:
academic-based practices (n54) and community-based (n52)
added to address staffing-related COVID-19 challenges. Surveys
administered by site identified existing and planned screening
approaches. Provider teams developed screening protocol
based on targeted education, deploying a mobile ECG device
(KardiamobileÔ) single 2-minute recording. Patient charts from
Dec 2020 to May 2021 were reviewed to determine eligibility, i.e.,
patients aged 65-74 (with prior stroke/TIA or two other risk
factors) or aged 75 (with one other risk factor) without prior AF
diagnosis. Patient EHR data were examined for demographics,
CHA2DS2-VASc score, comorbidities, and screening outcome.
Provider interviews (n512) and representative patients (n52)
accounted for actual process and sustainability of outcomes.
Results: A total of 1,221 patients were evaluated for AF risk
eligibility, with 408 selected for screening. Of these patients, 277
(68%) were female and CHA2DS2-VASc varied -score53 (45%);
score54 (24%); score55+ (31%). Seven patients (2%) screened
positive for AF and were referred or started on anticoagulation,
similar to other primary care studies. Figure 1 shows how
systematic screening was re-imagined. Adaptations produced
outcomes (figure 2) despite COVID-19 related-challenges.
Satisfaction and engagement increased among providers and
patients - attributed, in part, to benefits of team-based planning
and targeted education.
Conclusion: While COVID-19 challenged primary care
providers’ implementation of QIE and preventive care, an AF
screening program was adapted to improve patient care. A QIE
toolkit on AF screening has been launched to assist primary care
practices with implementing streamlined, sustainable, and
patient-engaging strategies to reduce stroke.
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PO-718-03
IDENTIFYING AND CHARACTERIZING PATIENTS WITH
ATRIAL FIBRILLATION AND ELEVATED
THROMBOEMBOLIC RISK WHO ARE NOT
APPROPRIATELY ANTICOAGULATED
Sushmita Malik MD; Rachel Huai-En Chang MD; MPH;
Shanshan Gustafson MD; Yonas Tamrat MD and
Natalia Berry MD; MBA
Background: Atrial fibrillation (AF) is the leading cause of stroke,
which can be reduced by 70% with appropriate use of
anticoagulation therapy. Nationally, appropriate anticoagulation
rates for patients with AF with elevated thromboembolic risk are
as low as 50% even across the highest CHADS2VASC score
cohorts. Understanding anticoagulation fallout rates among
gender, ethnicity, and socioeconomic status is an important first
step towards decreasing the risk of thromboembolic events.
Objective: This study aims to evaluate the variability of
appropriate anticoagulation rates among patients with different
gender, ethnicity, and socioeconomic status within the Kaiser
Permanente Mid-Atlantic States (KPMAS) AF population.
Methods: This retrospective study investigated 9513 patients in
KPMAS’s AF registry with CHADS2 score .2 over a 6 month
period from March to September 2021. We compared
appropriate rates of anticoagulation across subsets of gender,
ethnicity, and socioeconomic status by social vulnerability index
socioeconomic status (SVI-SES) quartile. Rates were compared
using Pearson’s Chi-squared tests with SAS Version 9.4.
Results: Appropriately anticoagulated patients had higher rates
of diabetes, prior stroke, and congestive heart failure than
patients who were not appropriately anticoagulated. There were
no differences in anticoagulation rates between males and
females (71.8% vs. 71.6% [OR] 1.01; 95% CI, 0.93-1.11; P 5.76).
There was a statistically significant difference between blacks
and whites (70.8% vs. 73.1%, P 5.03) and Asians and whites
(68.3% vs. 71.6%, P5.005). After adjusting for CHADS2 risk
factors, this difference persisted for blacks and whites with
CHADS2 scores of 2 (62.6% vs. 70.6%, P,.001) and for Asians
and whites with CHADS2 scores .5 (68.0% vs. 79.3%,
P,.001).There were no differences in anticoagulation rates
between SES-SVI quartile.
Conclusion: Appropriate anticoagulation rates within KPMAS
appear to be higher than what has been reported in National
Registry data. There was no difference in appropriate
anticoagulation between males and females. Asians and blacks
may have a lower rate of appropriate anticoagulation when
compared with white patients. Characterizing such disparities is
the first step towards addressing treatment gaps in atrial fibrillation.

PO-718-04
CREATING A CARDIAC DEVICE STEWARDSHIP MODEL AT
PENN MEDICINE
Jo Anne Fante-Gallagher RN, BSN, MHA; Robert D. Schaller DO,
FHRS; Michelle Walsh RN; David Lin MD, FHRS;
Andrew E. Epstein MD, FHRS; Erica S. Zado PAC, FHRS;
Robert Hipp MBA, MS, PA; Anastasia Mylonas BA;
Amaryah Yaeger BSN, RN and Monique R. Brooks MSN, CRNP,
RN, CCDS
Background: Standard medical therapy includes cardiac device
implantation for rhythm management. This care requires on going
management and monitoring to maintain device functionality and
treatment. There are several models of devices spanning years
that creates complexity in oversight. Because of this complexity
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we needed to create a model for cardiac device stewardship or
the ability to have line of sight on devices that we have implanted
and monitor. In 2021 there have been a variety device recalls and
advisories that have impacted all Penn Medicine’s campuses.
Each require different interventions. The main drivers of cost
during this first year include initial patient identification,
notification and ongoing management. Patient notification cost
the system $73K with a $200K opportunity cost related to lost
time. Penn’s approach is to ensure a coordinated effort to
manage events when they happen while keeping patients
compliant and connected in remote monitoring
Objective: Device Stewardship Model’s objective is to
develop and implement high quality care model for our device
patients and create a safety risk management plan. Use
findings to negotiate with vendors to include parameters for
both health system support for patients and shared
accountability
Methods: Device Stewardship has six domains to create
sustainability and reliability. Patient Identification, Vendor
Management and System Integrations, Clinical Management,
Safety Risk Management, Documentation Adherence and
Financial Management
Results: 85% of patients compliant and connected across Penn
Medicine. Pathways have detected early battery depletion. Good
faith attempts made to establish monitoring and transmissions,
Re-design patient education and EMR workflow to follow
advisory patients completed
Conclusion: We are at the tipping point in the health care
system for safety and risk that has required us to act differently.
Penn Medicine has turned this to a positive experience to
provide world class care, as well as compelled us to share this
work with our colleagues. There is a greater ask to our
community to work to change the way we interact with our
vendors and have them also be part of the solution for advisories
and recalls

PO-718-05
PRESCRIBING PATTERNS OF DIRECT ANTICOAGULANTS
VERSUS VITAMIN K ANTAGONISTS IN PATIENTS WITH
NON-VALVULAR ATRIAL FIBRILLATION AND EXTREME
OBESITY
Sherry J. Saxonhouse MD, MS, FHRS;
KAMALA SWAYAMPAKALA PhD; Stephen Perle Sc B and
Sophia E. Saxonhouse
Background: Anticoagulation is an effective treatment in
prevention of stroke in patients with atrial fibrillation (AF). Direct
anticoagulants (DOACs) have been favored over vitamin K
dependent antagonists (VKAs) given their safety and efficacy.
However, there is limited real-world data on DOAC use among
patients with extreme obesity.
Objective: Describe the prescribing patterns of DOACs versus
VKAs in patient with non-valvular AF (NVAF) and extreme obesity
and the efficacy and safety of DOACs.
Methods: Using a retrospective cohort study design, patients
with NVAF, receiving oral anticoagulants (DOACs versus VKA),
and extreme obesity (BMI  40 kg/m2 and/or weight  120 kg)
during 2014 to 2020 at large healthcare system are included.
Primary efficacy outcome is ischemic stroke and primary safety
outcome is major bleeding. Sociodemographic and clinical
characteristics were compared between DOAC and VKA groups
using chi-square test for categorical variables and student’s t-test
for continuous variables. Cox proportional hazards model is used
to compare the primary efficacy and safety outcomes between
the groups.
Results: Of the 6,930 patients, about two-third (63%) were
prescribed DOACs. Patients receiving VKA were significantly
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older in age compared to DOAC group (66.1 (610.2) vs 62.9
(610.7); P50.0321). There were no statistically significant
differences in DOAC prescription by gender, race, and BMI.
Even among patients with a BMI .550, DOAC prescription rate
was 61%. Across three categories of CHA2DS2VASc score (i.e.,
, 2, 2-4 and  5), the rate of DOAC prescription ranged from
80% to 65% and 52% respectively. Patients with higher
CHA2DS2VASc score were significantly more likely to receive a
VKA prescription than DOACs (P , 0.001). A third of this study
patients were on concomitant antiplatelet agents with a trend
towards DOACS prescribing pattern (59% vs 41%, 0.0361). In
Cox regression, DOACs were associated with a significantly
lower risk of ischemic stroke (hazard ratio [HR]: 0.52; 95%
confidence interval [CI]: 0.42, 0.65) and major bleeding (HR:
0.55; 95% CI: 0.59, 0.90) compared to VKA.
Conclusion: Despite lack of safety and efficacy data from clinical
trials, in this extreme obese group of NVAF patients, DOACs were
preferred over VKAs without an increase in stroke or major
bleeding events.

PO-718-06
MAXIMUM OUTPUT PACING: IMPROVING POSTERIOR
LEFT ATRIAL EPICARDIAL ISOLATION
Anthony Aizer MD, MS, FHRS; Chirag R. Barbhaiya MD, FHRS;
Lior Jankelson MD, PhD; Michael A. Spinelli MD;
Scott A. Bernstein MD; David S. Park MD, PhD;
Robert Knotts MD; Alexander Kushnir MD, PhD; Douglas Holmes
and Larry A. Chinitz MD, FHRS
Background: Benefits of posterior wall isolation for persistent AF
are unclear. Epicardial posterior wall connection may persist
despite achieving standardized endocardial isolation ablation
goals.
Objective: To determine how often epicardial posterior wall
connection remains when traditionally defined endocardial
isolation is present, where and how does epicardial
connection persist and should posterior wall isolation be
redefined.
Methods: Ablation was performed in 34 AF patients with
THERMOCOOL SMARTTOUCH SF catheters at 50W, ablation
index goal of 350 on the posterior wall, 7 second maximum dwell
time. To avoid heat stacking, consecutive lesions were
separated by ./51.5cm. Three horizontal lines at roof, carinal
and inferior vein levels were created with confirmed lack of pace
capture 10ma/2ms on the lines. Pacing was then performed at
10ma/2ms within the posterior wall and exit maps created with
ablation at the earliest exit. If posterior wall capture remained
after ablation at the earliest exit, the posterior wall was ablated
until no capture remained. This was repeated at 20ma/4ms,
then 20ma/10ms.
Results: 14/34 patients (41%) had residual pace capture within
the posterior wall at 10ma/2ms. After ablation achieved lack of
10ma/2ms capture, 27/34 (79.41%) had recurrent capture at
20ma/4ms. After ablation to lack of capture at 20ma/4ms, 28/34
(82.4%) had residual 20ma/10ms capture. Mean number of
additional lesions to achieve posterior wall isolation beyond lack
of 10ma/2ms capture was 14.5, 33% greater than the number of
lesions to achieve traditional isolation. Compared to 10ma/2ms,
areas of residual capture were significantly more frequent in all
(p,.05) but one quadrant with 20ma/10ms (figure).Despite using
exit mapping with ablation at the earliest exit, connection
persisted in 1/14 10ma/2ms pace maps (7.14%), 23/27 20ma/
4ms pace maps (85.2%) and 24/28 20ma/10ms pace maps
(85.7%) (p,0.01).
Conclusion: Traditional endocardial ablation techniques fail to
identify epicardial posterior wall connection. Higher output pacing
reveals residual epicardial connection at multiple locations in a
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given patient. Higher output pacing (20ma/10ms) can guide
endocardial posterior wall ablation to improve transmural
posterior wall isolation.
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groups.

PO-718-07
IMPACT OF ABLATION TECHNIQUES AND TOOLS ON THE
FREQUENCY OF NON-PV LESION AT INDEX PROCEDURE
FOR ATRIAL FIBRILLATION
Paul J. Garabelli MD, FHRS; Coty W. Jewell MD;
Kamel N. Addo MD, FHRS; Fumiharu Miura MD;
Yumie Matsui MD; Henry D. Huang MD, FHRS;
Tsunesuke Kouno MD; Caroline Tao PhD and Jose A. Martel MD,
MPH, FHRS
Background: Many ablation strategies for substrate modification
have been proposed. While the superiority of extensive ablation
over pulmonary vein isolation (PVI) alone at index procedure has
not been established in a large randomized trial, the
incorporation of non-PV lesions in de novo procedures for AF
have been broadly adopted.
Objective: To examine whether the choice of primary ablation
techniques and tools impact the frequency of non-PV lesions,
and the implication on procedure efficiency and acute outcome at
index procedure.
Methods: Data from 1,638 patients who underwent first time
catheter ablation procedures were prospectively collected between
February to September of 2021. Mapping and ablation strategies
and tools were determined at the physician’s discretion. Procedure
characteristics and ablation strategies were compared based on
the primary ablation techniques and tools.
Results: Both paroxysmal (n5 1,111) and persistent (n5527)
AF were included in this analysis. Patients were grouped into
3 categories based on primary ablation techniques and tools
[Conventional RF: 876; high-power short-duration RF
(HPSD): 420; Balloon: 342]. The balloon group included cryo
(314), laser (15), RF (4), and hot balloon (9). The
conventional RF and HPSD groups included a higher
proportion of PersAF patients than the balloon group, and
non-PV lesions were more frequently observed (Figure 1).
The most common non-PV lesion sets were CTI line (n5470),
roofline (n5247), and posterior wall isolation (n5231).
Despite a higher frequency of inclusion of non-PV lesions, the
procedure time for HPSD was similar to the Balloon group
(Balloon: 131.0673.6; HPSD: 139.6683.8; p.0.05).
Compared to the Balloon group, over 90% of the patients
achieved sinus rhythm (SR) at the end of the procedure in the
RF groups; in which the grid catheter was also more
frequently utilized (Balloon: 79.5%, p,0.05).
Conclusion: Use of high-density mapping and incorporation of
non-PV lesions was more frequently observed in conventional
and HPSD RF procedures. At the end of the procedure, SR was
achieved in a higher proportion of patients in the conventional RF
and HPSD groups as compared to the Balloon group; similar
procedural efficiencies were achieved in the HPSD and Balloon

PO-718-08
PREDICTING TISSUE CONDUCTANCE CHANGES AND
ABLATION LESION PATTERNS USING A QUASI-DYNAMIC
PULSED FIELD ELECTROPORATION NUMERICAL MODEL
FOR CARDIAC ABLATION
Nishaki Mehta MD, FHRS; Richard Simon; Kuldeep Shah MD;
David E. Haines MD, FHRS and Cristian Linte PhD
Background: Pulsed field ablation (PFA) is proposed as a useful
modality in AF treatment, but factors determining the field
distribution, and lesion transmurality and geometry have not
been fully characterized.
Objective: To understand the physics behind the tissue
response to PSA, we propose a quasi-dynamic PFA model that
can predict the tissue conductivity when electroporation
equilibrium is achieved, and identify tissue regions that undergo
fully irreversible electroporation (IRE)
Methods: Model parameters include: tissue conductivity at
baseline (0.2 S/m) and after complete electroporation (0.8 S/m),
critical depth of the electric field for reversible electroporation
(RE, 200 V/m and IRE, 450 V/m), and the applied pulsed voltage
amplitude. The iterative model yields the steady-state solution
with a tissue conductivity map, clearly identifying regions of IRE.
Results: The model employed a circular catheter with 9 - 3 mm
electrodes fired sequentially using a 1500 V and 3000 V pulse. The
steady-state IRE regions are shown (figure) with an estimated IRE
lesion surface area and volume of 780 mm2 and 1411 mm3,
respectively, at 1500 V, and 1178 mm2 and 2760 mm3,
respectively, at 3000 V. Lesion discontinuity is observed at 5.0 mm
depth with 1500 V and 7.2 mm with 3000 V. Transverse views
through the lesions show maximum lesion depth at each voltage
amplitude. The tissue conductivity profiles through predicted
lesions show the formation of gaps in the lesion pattern. (Figure 1)
Conclusion: The proposed quasi-dynamic model yields steadystate tissue conductivity maps, shows full IRE tissue regions, and
confirms larger lesions with higher pulse amplitudes. Future work
will predict time-based tissue response given specific pulse
duration and delivery of sequential pulses and compare
numerical and experimental results.

