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PO-659-01
NOVEL PATIENT INITIATED PACING INTERVENTION TO
AVOID ORTHOSTATIC HYPOTENSION
Erica S. Zado PAC, FHRS; Lauren Novak MSN, CRNP;
Susan Isaac ACNP and Francis E. Marchlinski MD, FHRS
Background: Orthostatic hypotension (OH) in the elderly can be
difficult to treat.
Objective: To describe a patient with an implantable cardioverter
defibrillator (ICD) who was taught to "manually” activate rate
response (RR) to increase heart rate before standing to avoid OH.
Methods: N/A
Results: 78 year old man with recurrent persistent AF was
admitted for initiation of propafenone. He also has hypertension
and a dual chamber ICD for a history of sarcoid heart disease.
Heart rates (HR) in AF were .120 bpm despite treatment with
metoprolol 250 mg and diltiazem 240 mg daily. After starting
propafenone, cardioversion was performed. He remained in
sinus rhythm, but was noted to have severe OH. After excluding
blood loss, dehydration, and adrenal insufficiency, metoprolol
and diltiazem were reduced and then eliminated and midodrine
added with a modest reduction in severity of OH. Two weeks
later, he had return of AF with rapid rates, and underwent AV
junction ablation and BiV ICD upgrade. He was once again
noted to have severe OH (SPBs in 50s) despite increasing the
lower rate limit to 90 bpm and adding fludrocortisone and salt
tablets to midodrine. There was little to no effect on OH despite
these manipulations. We noted that the HR would not increase
with acute standing despite the ICD being programmed to the
most aggressive RR settings. His ICD has both an
accelerometer that senses forward motion and piezoelectric
crystal that detects mechanical signals produced by
movement. Therefore, with the patient sitting on the side of the
bed, we “tapped” the ICD can for 10-15 seconds with noted
increase in HR from 90 to 115-120 bpm and then had patient
stand. With this process, his SBP only decreased to w110
mmHg and all symptoms were eliminated. The patient was
taught to tap his ICD each time prior to standing, and the
process repeated over several days to insure efficacy of this
pacing strategy prior to discharge. With continuation of this
novel patient initiated pacing intervention, he has not had
recurrent severe OH or symptoms despite discontinuing
midodrine, fludrocortisone and salt tablets to prevent marked
hypertension while supine.
Conclusion: Activating the piezoelectric crystal sensor by
tapping the ICD to increase HR prior to standing was able to
overcome the acute blood pressure drop associated with
orthostatic hypotension.

PO-659-02
THROUGH THE LOOKING GLASS - A CASE OF AV
MIRRORING IN A CIED
Julie B. Shea ANP-BC, FHRS, CCDS and Sunil Kapur MD
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Background: AV mirroring caused by insulation abrasion has
been observed during CIED follow-up and can have important
clinical implications.
Objective: This case study describes the phenomenon of AV
mirroring due to lead abrasion resulting in repeated pre-syncope
in a pacemaker dependent patient.
Methods: N/A
Results: A 68-year-old woman with atrial fibrillation and
intermittent AV block in the setting of a structurally normal heart
underwent pacemaker implant in 2018 (A-MDT 5076 (RAA); VMDT 5076 (Mid-RV septum) via left cephalic vein. She presented
in September 2021 with recurrent dizziness when lifting.
Interrogation revealed 12 monitored VT, 2 Fast A&V and 1057 AT/
AT events. The EGMs show transient signals on the ventricular
channel (inhibiting pacing) and these signals mirror the atrial
physiologic fibrillatory signals on the A and V lead resulting in
transient loss of ventricular capture (Figure). We were able to
reproduce a symptomatic event by having her lift a programmer in
clinic. Her device logged 522 short V-V intervals; however, her
lead trending data remained entirely stable. She was
reprogrammed to a RV sensitivity of 11.30 mV to mitigate any
further oversensing. She was seen in follow-up in late November
2021 with resolution of symptoms. This appears to be a case of
atrial signals being mirrored on the ventricular channel, which
may be due to insulation failure.
Conclusion: AV mirroring can occur as a result of tribological
wear and can have important clinical implications for patients.

PO-659-03
PARTIAL CAPSULECTOMY AND EXTRACELLULAR
MATRIX ENVELOPE USE DURING S-ICD GENERATOR
CHANGE TO DECREASE CAPSULE FORMATION AND
PROTECT LONGITUDINAL DEFIBRILLATION EFFICACY
Tiffany Andrade MS, PAC; Lauren Ashley Rousseau PAC, CCDS;
Sunil Kapur MD; Amy Leigh Miller MD, PhD; Nicole Bourque BS,
MS, PAC; Morgan Turner PAC; Megan E. Brady PAC;
Patrice Hoskins PA; Laurel M. Taylor PA, PAC and
Laura Ann Sifrig PAC
Background: Subcutaneous implantable cardio-defibrillators (SICD) provide an extravascular option for prevention of sudden
cardiac death. At time of generator change, it is common to
encounter a fibrotic capsule, and studies have suggested that an
extensive fibrotic capsule may impair successful defibrillation and
increase shock impedance. Extracellular matrix (ECM)
envelopes have been used for cardiac devices to reduce
excessive capsule formation and promote controlled healing.
Objective: To determine the feasibility of medial capsulectomy
and use of an ECM envelope (Aziyo Biologics) during S-ICD
generator change results in successful defibrillator threshold test
and conversion of VF with appropriate shock impedance.
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Methods: We performed a medial capsulectomy of the S-ICD
pocket and utilized an ECM envelope in select patients
presenting for a generator change from June 2020 to November
2021. We performed defibrillation testing at the time of generator
change.
Results: We performed 6 subcutaneous generator changes from
June 2020 to November 2021. 3/6 (50%) patients underwent
medial capsulectomy and subsequent ECM (Cangaroo)
envelope implantation whereas the other three underwent
generator change without capsulectomy and without ECM
usage. Compared to the shock impedance at original implant,
there was a 3% increase in shock impedance in the
capsulectomy/Cangaroo patients whereas the no capsulectomy/
Cangaroo patients had a 18% increase in shock impedance.
Notably, one patient was excluded from the analysis due to
elevated shock impedance/lead migration at the time of original
implant which required repositioning of the entire device. There
were no acute complications in either group.
Conclusion: Performing a medial capsulectomy and utilizing an
ECM envelope during subcutaneous generator changes is
feasible and appears to prevent increase in S-ICD shock
impedance. While longitudinal followup is needed in a larger
cohort, this process holds promise to reduce the fibrotic capsule
that evolves over time and thereby ensure stable defibrillator
function. Given the anticipated increase of S-ICD generator
changes, the standardization of surgical technique to minimize
the degree of capsular fibrosis and consideration of routine DFT
testing to ensure patient safety should be further evaluated.

S279
engaged in full time work (4.6% vs 8.3%; p,0.01) and were more
likely to be unable to work due to disability (19.3% vs 1.0%;
p,0.01). Overall HrQOL scores were significantly lower for the
POTS population compared to the age and gender matched
normative population (44.0619.7 vs. 81.8614.6; p5,0.0001).
Conclusion: High levels of disability/pain and anxiety/
depression contribute to very poor quality of life, in the POTS
population with resultant disability and reduced working capacity.
More data is needed to direct improved care for these young
sufferers with POTS.

PO-659-04
LOW HEALTH RELATED QUALITY OF LIFE AND HIGH
DISABILITY IN POSTURAL ORTHOSTATIC TACHYCARDIA
SYNDROME: A COMPARATIVE STUDY WITH NORMATIVE
POPULATION
Marie-Claire Seeley RN; Celine Gallagher BSN, MS, PhD, RN;
Adrian D. Elliott PhD; Nikki McCaffrey and Dennis H. Lau MBBS,
PhD, FHRS
Background: Low health-related quality of life (HrQOL) has a
demonstrated association with poor patient outcomes in several
populations. This is the first study comparing HrQOL in a
population with Postural Orthostatic Tachycardia Syndrome
(POTS) to normative age and gender matched data using the
EuroQol 5 dimensions (EQ-5D-5L) tool.
Objective: To compare health related quality of life, as assessed
by the EQ-5D tool, in those with POTS compared to established
normative data in a local population.
Methods: Consecutive patients with POTS attending a specialist
treatment center were enrolled. The EQ-5D-5L was utilized to
assess HrQOL. Socioeconomic and demographic data were
assessed by questionnaires. Individuals 16 years of age and
diagnosed with POTS as per accepted international criteria were
included. Normative local data were obtained from the
Department of Health Cross-sectional Population Health Survey
(n52908). Propensity matching according to age and gender
was undertaken. Employment status, disability, anxiety and
depression scores in addition to HrQOL were compared in age
and gender matched groups for those with POTS compared to
normative data. All data were analysed in R, version 4.1.2.
Results: Following propensity matching, a total of 96 individuals
with POTS and 96 normative participants were included. Mean
age was 30.7 years (SD 11.9) and 95.8% were female.
Compared to normative controls, patients with POTS had
significantly greater prevalence of moderate to extreme pain and
discomfort (68.8% vs 14.6%; p,0.001) and anxiety and
depression (41.7% vs 10.3%; p,0.001). Compared to the
normative population, fewer individuals with POTS were

PO-659-05
CATHETER ABLATION IN PATIENTS WITH ATRIAL
FIBRILLATION OR ATRIAL TACHYCARDIA AND
PULMONARY HYPERTENSION
Zdenka Fingrova MSci, PhD; Tomas Skala; Dan Wichterle MD,
PhD and Stepan Havranek
Background: Atrial fibrillation (AF) and related atrial tachycardia
(AT), including cavo-tricuspid isthmus dependent atrial flutter, are
a known complication of pulmonary hypertension (PH).
Objective: Arrhythmogenic mechanism of AF / AT and optimal
treatment strategy in patients with PH are not known. This
analysis investigates the course of catheter ablation in
patients with PH and symptomatic AF / AT who were enrolled
to prospective randomized study comparing two ablation
strategies.
Methods: We have analysed data from 67 pts (mean age 69 6 9
years; 57% males) who were randomly allocated to selective (S)
versus complex (C) radiofrequency catheter ablation of
arrhythmogenic substrate.
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Results: During the study period, 34 and 33 patients were
randomized to group S and C, respectively. Right and left atrial
volume (median and IQR) was 214 (160-254) and 122 (95-142)
mL on CARTO. Proportion of areas with reduced bipolar atrial
electrogram (A-EGM) amplitudes was 8 % (0-21) in right and 6 %
(0-40) in left atrium. Area with abnormal A-EGM was typically
localised between upper and lower vena cava. Other regions
were not regularly affected. Out of all patients, primary endpoint
of catheter ablation was achieved in 63 (94 %). Procedures in C
arm were prolonged with longer radiofrequency time 211 (160243) vs. 160 (131-180) and 57 (39-70) vs. 27 (18-42); p ,0.01.
Complication of procedure were recognised in 2 (6 %) and 3 (9 %)
patients in S and C arm. The clinical follow-up has not been
finished yet.
Conclusion: Catheter ablations of AF / AT in patients with PH
have high acute success rate. However, higher incidence of
complications must be expected. Some A-EGM abnormalities
are typically localised in right atrium.

PO-659-06
ENGAGEMENT IN A DIGITAL REGISTRY-BASED
LEARNING COLLABORATIVE: PRELIMINARY FINDINGS
AND LESSONS LEARNED
Allyson L. Varley PhD, MPH; Brigham Elise Godfrey BSN, RN;
Paul D. Varosy MD, FHRS; Omar Kreidieh MD; Paul C. Zei MD,
PhD, FHRS; Joshua R. Silverstein MD, FHRS and
Jose Osorio MD, FHRS
Background: Registries can be a useful tool in observing care
delivery variation, measuring safety and assessing effectiveness
of treatments at scale. However, current clinical registries
focused on atrial fibrillation (AF) ablation fall short in providing
opportunities to share and implement best practices among
participating electrophysiologists (EPs).
Objective: Describe engagement in learning collaborative
activities among operators in the Real-AF Registry.
Methods: The REAL-AF registry is a multi-center registry of RF
ablation outcomes with 25 high volume centers and 45 EPs
participating. To facilitate collaboration during the COVID-19
pandemic, quarterly meetings with active investigators were
implemented to discuss research ideas, data quality, best
practices, and preliminary findings. All investigators are invited to
participate, but participation is not required. Data are collected on
attendance, meeting topics, and willingness to present on best
practices. Qualitative (virtual interviews and email
communications) data on participant experience are also
collected.
Results: Since December 2020, the collaborative has met
three times. A total of 18 investigators have attended at least
one meeting, while 12 have attended all three. Over 60% of
participating EPs attended the most recent meeting in
October 2021. 5 potential practice improvements have been
presented to date. Qualitative data suggest that EPs are
implementing new practices based on these meetings. For
example, three centers reported implementing a new
anesthesia protocol immediately (“the next day”) after it was
presented in April 2021.
Conclusion: In this registry-based learning collaborative, EPs
are attending optional meetings and sharing and implementing
best practices. Facilitating virtual meetings structured around
sharing of best practices may expedite the implementation of
evidence-based practices in electrophysiology.

PO-659-07
SCREENING OF ANDERSON-FABRY DISEASE IN
PATIENTS WITH IMPLANTED PERMANENT PACEMAKER
Zdenka Fingrova MSci, PhD; Stepan Havranek; Alan Bulava MD,
PhD; Vlastimil Vancura MD; Milan Chovanec and Tomas Skala
Background: Anderson-Fabry disease (AFD) is an X-linked
inherited lysosomal storage disease caused by a defect in the
gene encoding lysosomal enzyme a-galactosidase A (GLA).
Atrio-ventricular (AV) nodal conduction defects and sinus node
dysfunction are common complications of the disease. It is not
fully elucidated how frequently AFD is responsible for acquired
AV block or sinus node dysfunction and if some AFD patients
could manifest primarily with spontaneous bradycardia in general
population.
Objective: The purpose of study was to evaluate prevalence of
AFD in male patient with implanted permanent pacemaker (PM).
Methods: The prospective multicentric screening in consecutive
male patients with implanted PM for acquired third- or seconddegree type 2 AV block or symptomatic second- degree type 1 AV
block or sinus node dysfunction was performed. Main inclusion
criteria were age between 35 and 65 years at the time of PM
implantation and absence of other specific cause of bradycardic
disorder. AFD was diagnosed using dried blood spots in a
stepwise manner: enzymatic activity, globotriaosylsphingosine
quantification, if positive followed by GLA gene sequencing.
Results: A total 484 patients (mean age 54 6 12 years at time of
PM implantation) were enrolled to the screening in 12 local sites
in Czech Republic. Out of all patients, negative result was found
in 481 (99%) subjects. No patient with verified pathogenic GLA
variant (classical or non-classical variant) as well as variants of
unclear significance was identified. In 3 cases, we have found
GLA variant classified as benign polymorphism (Asp313Ty).
Conclusion: The prevalence of AFD in general population with
implanted permanent PM for AV conduction defects or sinus
node dysfunction seems to be low. Our findings do not advocate a
routine screening for AFD in all adult males with clinically
significant bradycardia.
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PO-659-08
LEARNING ABOUT CAUSE OF DEATH OF YOUNG SUDDEN
CARDIAC DEATH VICTIMS: A QUALITATIVE STUDY OF
FAMILIES’ EXPERIENCES
Katherine S. Allan MASc, PhD; Kate L. Mason; Paul Dorian MSc,
MD; Jodi K. Garner MSc; Katie N. Dainty MSc, PhD;
Kris Cunningham MD PhD; Dirk Huyer MD and
Krystina B. Lewis PhD, RN
Background: Sudden cardiac death (SCD) in the young (,45 yrs)
is often caused by heritable cardiac conditions. Cascade screening,
the process of testing all at-risk first-degree relatives, aims to
recognize those at risk for premature SCD. The unexpected nature
of SCD often leaves families with many unanswered questions and
an incomplete understanding of the cause of death (COD) and their
individual risk for heritable cardiac conditions.
Objective: To explore family members’ experiences of young
SCD victims learning about their relative’s COD and how they
perceive their own risk for heritable cardiac conditions.
Methods: Qualitative descriptive study. We interviewed families
of young SCD victims who died between 2014-2018 from a
heritable cardiac condition and were investigated by the Office of
the Chief Coroner of Ontario, Canada. We analyzed transcripts
using standard thematic techniques.
Results: We interviewed 19 family members of 12 SCD victims
between October 2018-January 2020. We revealed three main
themes: 1) Participants described how communication with
healthcare providers and family, in particular coroners, shaped
the search for answers about their relative’s COD. Types, formats,
and timing of communication varied by case; 2) All participants
described the search for answers about COD as a process. Grief
influenced their ability to understand and absorb information
about the COD and their own risk for heritable cardiac conditions.
Incidental implications of the SCD event contributed to
cumulative stress, such as financial strain and lifestyle changes;
and 3) Answers received included eight confirmed COD, and four
without. When adequately explained and appropriately timed
within the grief cycle, families were able to acknowledge their own
risk for heritable cardiac conditions. Ten first-degree relatives
pursued cascade screening.
Conclusion: Families relied on communication with others in
their search for answers about their relative’s COD and to
understand their own perceived risk, although the type, formats
and timing of this varies. Findings suggest that the
communication process and external factors can influence firstdegree relatives’ perceived risk and decision to pursue cascade
screening. This may be worthy of further study to improve
cascade screening rates.
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PO-660-01
“TRAPPED REENTRY”: A DORMANT SOURCE OF
ARRHYTHMIA
Tim De Coster PhD; Alexander Teplenin MSc; Iolanda Feola PhD;
Thomas van Brakel MD, PhD; Alexander V. Panfilov PhD;
Katja Zeppenfeld MD, PhD; Antoine A.F. de Vries PhD and
Daniel Antonie Pijnappels PhD
Background: Diseased atria are characterised by functional and
structural heterogeneities (e.g. dense fibrotic regions), which add
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to abnormal impulse generation and propagation, like ectopy and
block. These heterogeneities are thought to play a role in the
origin of complex fractionated atrial electrograms (CFAEs) under
sinus rhythm (SR) in atrial fibrillation (AF) patients, but also in the
onset and perpetuation (e.g. reentry) of this disorder. The
underlying mechanisms, however, remain incompletely
understood.
Objective: To test the hypothesis that dense local fibrotic regions
can create an electrically isolated conduction pathway in which
reentry can be established via ectopy and block to become
“trapped”, only to be “released” under dynamic tissue changes.
Methods: The geometry of such an electrically isolated
conduction pathway was explored in vitro using optogenetics by
creating conduction blocks of any shape by means of light-gated
depolarizing ion channels (CatCh) and patterned illumination.
Insight from these studies was used for complementary
investigation in virtual human atria to assess clinical relevance.
Results: Optical mapping studies, in monolayers of CatChactivated neonatal rat atrial cardiomyocytes, revealed that
reentry can be established and trapped by creating an electrically
isolated pathway with a bulk-connecting isthmus causing sourcesink mismatch. A tachyarrhythmia was shown to exist locally with
SR prevailing in the bulk of the monolayer. Next, conditions were
found under which reentry could escape this pathway, thereby
converting a local dormant arrhythmic source into an active driver
with global impact. Pseudo-electrograms derived from
complementary computational 3D studies of this phenomenon
showed CFAEs at the site of "trapped reentry" in coexistence with
normal electrograms of SR in the bulk of the atria, which upon
release of the reentry showed arrhythmic patterns.
Conclusion: This study reveals that “trapped reentry”, a
previously undesignated phenomenon, can explain the
observation of CFAEs under SR, and acute arrhythmia onset.
Further exploration of the concept of “trapped reentry” may not
only expand our understanding of AF initiation and perpetuation,
but also termination, including ablation strategies by site-directed
targeting.

PO-660-02
EFFECTS OF ESTROGEN SUPPLEMENT ON
VENTRICULAR ELECTRICAL REMODELING IN A RABBIT
MODEL OF ESTROGEN DEFICIENCY
Shin-Huei Liu MD; Li-Wei Lo MD, PhD; Yu-Hui Chou MS; WeiLun Lin PhD; Yenn-Jiang Lin MD, PhD; Shih-Lin Chang MD, PhD;
Yu-Feng Hu PhD; Fa-Po Chung MD, PhD and Shih-Ann Chen MD
Background: Sympathetic hyperactivity in estrogen deficiency
patients causes the arrhythmic vulnerability. Estrogen has
beneficial effects on preventing cardiovascular diseases,
however, the efficacy of estrogen supplements is questionable.
Objective: We aimed to evaluate the effect of estrogen
supplements on the ventricular substrate and cardiac EP in a
rabbit estrogen deficiency model.
Methods: The bilateral ovariectomy (OVX) was selected as the
estrogen deficiency rabbit model and performed in the OVX and
OVX-Estrogen (OVX-E) groups. The estrogen supplement was
applied in the OVX-E group. Eight-teen New Zealand female
rabbits were randomized into the control (n56), OVX (n56), and
OVX-E group (n56). All rabbits received blood samples and
cardiac EP studies. The myocardial tissues were harvested for
immunochemistry stain.
Results: Figure 1A revealed the Masson’s trichrome stain of the
myocardium in all cardiac chambers. The fibrotic tissue of all the
cardiac chambers in the OVX group was significantly higher than
those in the OVX-E group (Figure 1B). Figure 2A revealed the
tyrosine hydroxylase stain of the myocardium in all cardiac
chambers. The LV and RV sympathetic innervation in the OVX
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group were significantly increased than those in the OVX-E group
(Figure 2B). In the inducibility test for ventricular arrhythmias
(VA), 5 rabbits in the OVX group (5/6, 83.33%) and 2 rabbits (2/6,
33.33%) in the OVX-E group demonstrated inducible VAs
(0.4560.05 vs. 0.2360.08, p50.033).
Conclusion: Estrogen deficiency leads to cardiac remodeling
with increasing ventricular arrhythmogenicity. Estrogen
supplements may potentially improve vulnerability to VAs,
decrease the formation of myocardial fibrosis, and attenuate
sympathetic hyperinnervation.
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hiPSC-CCSs resulting in a stable two-core arrhythmia being
generated (Figure, d-e).
Conclusion: Utilizing optogenetic CMs, we present a new
method for the optical induction of arrhythmias with excellent
precision and control over complex electrophysiological
parameters. Using this technique, rotors can be induced rapidly
and repeatably, with near identical morphology each time. We
anticipate this method will allow for greater understanding of the
delicate interplay between underlying tissue characteristics and
stable rotor parameters.

PO-660-04
THE NARROW AND STRAIGHT OF COMPARING
CONSISTENCY OF LIVE PROPAGATION VECTORS FROM
MULTI-ELECTRODE ARRAY CATHETERS

PO-660-03
OPTICAL CONTROL OF ARRHYTHMIA MORPHOLOGY IN
HUMAN INDUCED PLURIPOTENT STEM CELL DERIVED
CARDIOMYOCYTE CELL SHEETS
Yehuda Wexler; Michal Landesberg and Lior Gepstein MD, PhD
Background: Cardiac arrhythmias are a leading cause of
mortality, yet current in-vitro models used to investigate cardiac
reentry allow for only limited control of arrhythmia parameters and
morphology. These criteria are crucial for developing a better
understanding of reentrant phenomena, and a technique that
permits precise control over these parameters will lead to greater
accuracy in modelling cardiac arrhythmias.
Objective: To develop a method for the induction of
morphologically and physiologically defined arrhythmias in
human induced pluripotent stem cell derived cardiac cell sheets
(hiPSC-CCSs) using optogenetics.
Methods: One million hiPSC derived cardiomyocytes
expressing the optogenetic channel CoChR were plated as a
cell sheet. Typical rotor patterns were optically recorded and
converted into image series. A digital micro mirror device (DMD)
and a 470nm LED were used to project five complete cycles of
these rotor patterns at physiological speeds onto the cell
sheets. diffuse light was used to cardiovert the tissue after each
experiment.
Results: Optical projection of rotors led to arrhythmias in all the of
the tested tissues (n58). The sustained arrhythmias within the
tissues strongly resembled the projected patterns in curvature
and speed, and directionality was conserved in all cases (Figure,
a-c). Lastly, two-core rotor patterns were projected onto the

Patrick K. Kasi PhD; Katherine Batman BBmE; Caleb J. Fick MS;
Andrew Wloch BBmE; Linda L. Ruetz MS;
Nicholas M. Ambrosius BBmE; Stephane Masse MASC, PE;
Kumaraswamy Nanthakumar MD and D. Curtis Deno MD, PhD
Background: Display of cardiac activation direction and wave
speed no longer requires mapping the entire cardiac chamber.
Live observations of direction and speed displayed on high
density electrode catheters allow immediate response to more
promptly define arrhythmia circuits. Mapping systems supporting
these capabilities rely on local timing differences or waveform
relationships of traveling waves. However the beat-to-beat
consistency of such approaches has not been compared.
Objective: We sought to compare the consistency of wave
speed and activation direction from successive beats of both
LAT’s (Local Activation Time) timing and OT’s (EnSiteTM
Omnipolar Technology) traveling wave-based methods.
Methods: Measurements from 6 subjects were obtained from the
EnSiteTM X EP Mapping System and AdvisorTM HD Grid
Mapping Catheter. Recorded cases with persistent rhythms
including sinus, AT, and organized AF produced 49 trains totaling
273 beats, each with 6 stable locations for comparison. Trains of
4 to 7 successive beats were studied for variation using standard
deviations about their means. Quantitative determinations of
direction and speed from LAT timing were made from unipole
isochrone borders and distances. OT directly yielded direction
and speeds at the same locations and beats. We assessed
consistency by pairing standard deviation results at the same
locations.
Results: Population mean OTand LAT speeds were similar, 0.91
and 0.77 m/s (p 5 NS) respectively. However, both angle and
speed variations were approximately 4-fold greater for LAT than
OT. Standard deviations of angle across all trains were 41.6 and
10.9 for LAT and OT respectively (p , 0.001, paired t-test).
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Standard deviations of speed were 0.38 and 0.09 m/s
respectively for LAT and OT (p , 0.001, paired t-test). LAT’s
variability reflects a subtle dependence of annotations on signal
features that OT’s whole wave shape approach finds less
sensitive.
Conclusion: This work found OT based determinations of speed
and direction four times less variable than from LAT, suggesting
that local LAT measurement variation potentially drown out
physiologic contributions. More consistent depictions should
provide clinicians reliable live interpretations leading to better
deduction of arrhythmia mechanisms.
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larger hearts. Acidosis alone was not observed to lead to
conduction block, PVET, or re-entrant arrhythmias. Hypoxia
was more likely to cause block than hyperkalemia, but was
less likely to lead to PVET or re-entrant arrhythmias upon
reperfusion. The computational model reproduced PVET and
illustrated the quantitative plausibility of this as a cause for reentry. It further also showed an increased probability of
arrhythmias with larger block areas, which may underlie the
observed heart size effect.
Conclusion: We observed a novel PVET-based re-entry
mechanism upon coronary reperfusion, suggesting that
detrimental reperfusion-induced gradients arise along coronary
vessels. Hyperkalemia appears to be the key driver of
arrhythmias, and larger hearts were more likely to have PVETinduced arrhythmias, indicating that this mechanism may be
more likely in the clinical setting. Current work is focussed on
assessing the likelihood of PVET in pig hearts.

PO-660-06
ATRIAL-LIKE ENGINEERED CARDIAC TISSUE AS A NOVEL
IN VITRO CARDIAC MODEL
Daniel Turner BS; Willem J. DE LANGE PhD; Di Lang PhD;
Gina C. Kim BS; Timothy J. Kamp MD, PhD; John C. Ralphe MD
and Alexey V. Glukhov PhD

PO-660-05
PERIVASCULAR EXCITATION TUNNELLING AS A
MECHANISM OF REPERFUSION ARRHYTHMIA
Callum Michael Zgierski-Johnston PhD; Enaam Chleilat PhD;
Teo Puig Walz; Gunnar Seemann and Peter Kohl MA, MD, PhD,
FHRS
Background: Reperfusion after an ischemic period can lead to
fatal arrhythmias, in part due to heterogeneities in
electrophysiology (EP) across the affected tissue.
Objective: To elucidate EP mechanisms underlying ischemiareperfusion (I/R) arrhythmias.
Methods: Langendorff-perfused ex vivo hearts from two to fourmonth old rabbits were loaded with a voltage-sensitive dye.
Epifluorescence imaging was used to track action potential
propagation on the surface of the heart. The heart was perfused
both globally (via the aorta) and locally (via cannulation of the
anterior branch of the left circumflex artery) with an oxygenated
physiological saline solution. Local perfusion was subsequently
switched to and from solutions that mimic aspects of ischemia
(acidosis, hypoxia, hyperkalemia, or a simulated ischemia
solution with all three) or to no-flow. Data were used to inform a
computational model of I/R to further explore mechanisms of
arrhythmia inducibility.
Results: We observed a preferential recovery of electrical
excitability along the main branch of the cannulated coronary
vessel (‘perivascular excitation tunnelling’, PVET) upon local
reperfusion from no-flow ischemia or simulated ischemic
solution to normal solution. In a subset of hearts, this resulted
in re-entrant arrhythmias, which were more likely to occur in

Background: Animal atrial disease models are inadequate
representations of human pathophysiology and human induced
pluripotent stem cell derived cardiomyocytes (hiPSC-CM) in
monolayer (ML) poorly model adult human myocardium,
especially for long-term studies. To address this, we present a
three-dimensional (3D) atrial-like engineered cardiac tissue
(ECT) composed of atrial-like hiPSC-CM and hiPSC-cardiac
fibroblasts co-cultured in a fibrin matrix that can be used to model
chronic effects of atrial disease.
Objective: The goal of this study was to generate an atrialspecific 3D tissue construct as a model of human myocardium to
study atrial physiology and pathophysiological remodeling.
Methods: Atrial-like and control hiPSC-CM monolayers were
produced using a GiWi differentiation protocol with and without 1
mM retinoic acid (RA, promoting atrial-like differentiation),
respectively. Atrial-like and control ECTs were generated using
Day 30 hiPSC-CM and hiPSC-cardiac fibroblasts mixed with
fibrinogen and thrombin and molded via a FlexCell Tissue Train
culture plate. ECTs were then cultured for 30 days and then
evaluated for action potentials (AP) and mRNA and protein
expression for atrial-like phenotypes.
Results: Atrial and control ECTs recapitulate various adult
cardiac phenotypes that are unattainable by hiPSC-CM in ML
culture. First, atrial ECTs demonstrate atrial-like myosin protein
and mRNA expressions with lower ventricular-like MYL2, and
higher atrial-like MYL7 expression. Second, atrial ECTs exhibit
an atrial-like AP with significantly decreased APD90 and APD20/
APD80, and significantly increased repolarization fraction. RA
treated atrial-like CM also have accelerated beating rates in both
ML and ECT form compared to control ML and ECT.
Furthermore, atrial ECTs have significantly reduced ventricular
progenitor gene IRX4, and significantly increased atrial-like
KCNJ3. Both control and atrial-like ECT have increased Cav3
and TnnT2 expression relative to their respective ML,
demonstrating improved maturation.
Conclusion: Our findings demonstrate the feasibility of
generating atrial-like engineered cardiac constructs that may be
used to model atrial cardiac diseases over extended periods of
time, specifically, those induced by chronic mechanical stress
and inflammation.
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PO-660-07
REDUCTION OF MICROTUBULE DETYROSINATION BY
PARTHENOLIDE INCREASES SODIUM CURRENT IN
CARDIOMYOCYTES FROM PKP2 KNOCKOUT MICE
Giovanna Nasilli; Thomas Marte; Cheng Zhang; Simona Casini;
Mario Delmar and Carol Ann Remme
Background: Alterations in microtubule (MT) dynamics have
been shown to potentially modulate trafficking and/or function of
ion channels such as the cardiac sodium channel Nav1.5.
Pathophysiological conditions such as heart failure and
cardiomyopathy are associated with increased de-tyrosination of
MTs. Previous studies have shown that parthenolide (PTL), a
compound that decreases the fraction of de-tyrosinated MTs, has
beneficial effects on cardiac function, but its impact on ion
channel function has not been investigated.
Objective: We here investigate the effects of PTL on Nav1.5
function in a mouse model of arrhythmogenic cardiomyopathy
(ACM) with Plakophilin-2 (Pkp2) deficiency.
Methods: Cardiomyocytes (CMs) isolated from conditional,
tamoxifen-activated, cardiac-specific Pkp2 knockout (Pkp2cKO)
and control mice were incubated for 2-4 hours with either 10 mM
PTL or vehicle only (DMSO). Levels of de-tyrosinated tubulin
were measured by immunofluorescence, and INa characteristics
were assessed by patch-clamp technique.
Results: Pkp2cKO CMs showed significantly higher levels of detyrosinated tubulin, which was restored to control levels by PTL.
PTL treatment doubled INa density in Pkp2cKO CMs, but not in
control CMs, without affecting INa gating properties in either
group.
Conclusion: PTL decreased MT de-tyrosination and increased
sodium current density in a mouse model of ACM. These findings
identify modulation of MT dynamics as a promising therapeutic
strategy in the setting of arrhythmogenic cardiomyopathies.

PO-660-08
NATRIURETIC PEPTIDE RECEPTOR B PROTECTS
AGAINST CATECHOLAMINE INDUCED ATRIAL
FIBRILLATION VIA PHOSPHODIESTERASE 2
Tristan W. Dorey BSc; Yingjie Liu PhD; Loryn J. Bohne BSc;
Hailey J. Jansen PhD; Shuvam Prasai and Robert A. Rose PhD,
FHRS
Background: b-adrenergic receptor (b-AR) stimulation can
favour AF occurrence by altering atrial electrophysiology.
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Natriuretic peptides (NPs) are a family of cardioprotective
hormones with potent effects on atrial electrophysiology
mediated partly through NP receptor B (NPR-B).
Objective: To determine the roles of NPR-B and b-AR signalling
on AF and atrial electrophysiology.
Methods: Wildtype (WT) and NPR-B heterozygous (NPR-B+/-)
mice were studied in vivo using intracardiac electrophysiology, in
isolated atrial preparations by optical mapping, and in isolated
atrial myocytes by patch-clamping and calcium imaging.
Results: NPR-B+/- mice were more susceptible to AF (13% vs.
48%, n515-27; P,0.05) in association with prolonged atrial
effective refractory period (30.160.4 vs. 32.160.4 ms, n526-39;
P,0.05). In isolated atrial preparations, acute application of the
b-AR agonist isoproterenol (ISO; 10nM) prolonged atrial optical
action potential duration (APD50) in both genotypes but had
larger effects in NPR-B+/- mice (8.460.8 vs. 10.960.2 ms, n54-5;
P,0.05). Similarly, in isolated atrial myocytes, ISO (10nM)
prolonged left atrial APD50 to a greater extent in NPR-B+/- mice
(27.862.8 vs. 47.464.9 ms, n510-11; P,0.05) and increased
the occurrence of delayed afterdepolarizations and spontaneous
APs compared to WT controls. NPR-B+/- atrial myocytes had
larger ISO stimulated increases in peak Ca2+ current (ICa,L;
-4.260.4 vs. -6.360.3 pA/pF, n58-11; P,0.05) and Ca2+
transient amplitude (172.8613.9 vs. 389.1675.1 %, n56;
P,0.05) compared to WT controls. Consistent with this, atrial
cAMP generation in response to ISO was larger in NPR-B+/- mice
(8.860.4 vs. 11.160.6 pmol/mg, n55; P,0.05) due to reductions
in cAMP hydrolyzing phosphodiesterase 2 (PDE 2) activity
(1.260.2 vs. 0.460.1 pmol/mg/min, n57; P,0.05). In atrial
myocytes from WT mice, stimulation of NPR-B through acute
application of CNP (10 nM) reduced ISO stimulated increases in
APD50 by 18% (n56; P,0.05). Furthermore, ISO stimulated
increases in ICa,L were reduced by CNP (n56; P,0.05). This
effect was abrogated in the presence of the specific PDE2
inhibitor Bay60-7550 (100 nM).
Conclusion: NPR-B signalling antagonizes b-AR signalling in
atrial myocytes and protects against catecholamine induced
atrial arrhythmia via PDE2.
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PO-661-01
SMART CLOTHING FOR THE DETECTION OF CARDIAC
ELECTRICAL ACTIVITY AND ARRHYTHMIAS
Abhishek J. Deshmukh MBBS, MD, FHRS;
Christine Horner MASc, BEng, HBSc; Bastien Moineau PT, PhD;
Gabriela Chaves PT, PhD, MASc; Milad Alizadeh-Meghrazi PhD
(c); Jennifer Dugan; Zachi Itzhak Attia MSEE, PhD and
Paul A. Friedman MD, FHRS
Background: Current technology allows ECG signal acquisition
through non-adhesive textile electrodes whose flexibility and
comfort present an attractive alternative to standard wired
adhesive gel electrodes. However, the clinical performance and
relevance are unknown.
Objective: To evaluate the performance of non-adhesive textile
electrodes to record ECG in patients referred for cardioversion of
Atrial Fibrillation (AF).
Methods: Wearable textile chest bands containing 5 electrodes
and a removable pod for ECG acquisition and wireless
transmission to a smartphone (Figure 1, Skiin, Myant Inc,
Canada) were used to record 3 channels of supine ECG
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horizontally at the sub-pectoral level, for three minutes, both preand post-cardioversion. On the same day, ten seconds of 12 lead
ECG was recorded pre- and post-cardioversion to verify the
presence and absence of AF as a gold standard.A cardiologist
used an ad-hoc graphical user interface to label the de-identified
chest band ECG strips displayed in 10s segments (Figure 2).
Results: Forty-seven patients participated in the study (67.9 6
8.4 years, 34 males). In the 91 strips of textile ECG, the
cardiologist identified 804 segments as AF, 651 as sinus rhythm,
and 184 as noise (plus other arrhythmias including premature
atrial and ventricular complexes). The average ratio of AF was 85
629% pre-cardioversion and 21 636% post-cardioversion.
According to the chest band ECG, 21 participants had converted
to sinus rhythm, 12 partially resolved, 7 remained in AF, and 7
were inconclusive (3 could not participate in post- ECG, 2 had
noisy ECG post-cardioversion, and 2 had no labeled AF pre-and
post-cardioversion). No chest band discomfort was reported.
Conclusion: These preliminary results indicate that textilebased electrodes can provide clinically interpretable ECG
recordings during AF and NSR. Smart clothing could become a
viable and comfortable solution for prolonged AF screening due
to their comfort and lack of need for user engagement.
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(HWCG). The differences in the diagnoses of myocardial
ischemia by HWIG, HWXG, and HWCG ECGs were compared.
Results: The standard 12-lead ECGs and Huawei watch ECGs
were recorded respectively in 158 coronary heart disease
patients with ST-T abnormalities. The ability of HWIG ECG to
detect ST-T abnormalities for myocardial ischemia was limited.
ST-T abnormalities could be detected more by HWCGs than by
HWXGs. ST-T abnormalities was detected in 45 patients (28.5%)
by HWIG, 67 patients (42.4%) by HWXG, and 98 patients
(62.0%) by HWCG. Analyzed with one more additional precordial
HW ECG could increase the ischemia detection. ST-T
abnormalities was detected in 85 patients (53.8%) analyzed by
combining HWIG with HWXG, in 114 patients (72.2%) by
combining HWIG with HWCG, and in 147 patients (93.0%) by
combining HWIG with HWCG and HWXG.
Conclusion: For the condition of chest discomfort without ST-T
abnormalities in routine right index finger-left wrist ECG, the
smartwatch wearers should record more precordial watch ECGs
to get enough information. We recommend the use of HWCG
lead followed by HWXG lead to improve the accuracy of
myocardial ischemia diagnosis by smartwatch. Smartwatch-left
arcus costarum lead could be a convenient and more efficient
way to detect myocardial ischemia.

PO-661-03
USE OF A DEEP LEARNING ALGORITHM TO PREDICT
PAROXYSMAL ATRIAL FIBRILLATION BASED ON PRINTED
ELECTROCARDIOGRAPHIC RECORDS ACQUIRED
DURING SINUS RHYTHM

PO-661-02
INCREASED DIAGNOSTIC ACCURACY OF MYOCARDIAL
ISCHEMIA BY HUAWEI WATCH’ S ADDITIONAL BIPOLAR
LEAD ELECTROCARDIOGRAPH
JianFan Wen; Xu Zhou MD, PhD; Yvguo Pu; Yang Wen and
Xuefeng Guang MD, PhD
Background: The Huawei watch GT2 pro ECG edition (Huawei
Technology Co., Ltd, Shenzhen, PR China) is a smartwatch that
can record the voltage difference between the right index finger
on the crown and the Huawei watch’s back electrode on the left
wrist to simulate the Einthoven’s bipolar electrocardiograph
(ECG) lead I (HWIG). However, the information of myocardial
ischemia is insufficient and additional leads are necessary to
increase the detection of ischemia by Huawei watch.
Objective: We try to explore the difference of myocardial
ischemia detection in different Huawei watch precordial ECG
Leads.
Methods: Bipolar ECGs were recorded by putting the Huawei
watch with the right thumb and index finger on the lower sternum
close to the xiphoid (HWXG), or on the left arcus costarum

Yang Zhou MD; Yu Chen MD; Deyun Zhang MS; Shijia Geng MS;
Guodong Wei MS; Ying Tian MD, PhD; Shenda Hong PhD and
XINGPENG LIU MD, PhD
Background: Atrial fibrillation (AF) is a common type of
sustained arrhythmia worldwide. Asymptomatic AF, which occurs
frequently, is associated with an increased incidence of ischemic
stroke, heart failure, and mortality. A large number of patients with
paroxysmal atrial fibrillation (PAF) remain undiagnosed due to the
absence of electrocardiographic evidence of AF (AF-ECGs). If
PAF could be predicted, targeted screening could improve early
detection and treatment of this condition.
Objective: We aimed to develop an applet with two deep learning
models for predicting PAF (within 1 month) in patients without a
diagnosis of AF based on printed 12-lead ECG records.
Methods: We selected 1938 printed ECG records obtained from
1938 patients treated at 3 tertiary teaching hospitals in China.
These samples were randomly divided into training (1164
samples), validation (387 samples), and test datasets (387
samples). Two algorithms were respectively designated as
“whole” and “beats” (Figure 1A and 1B). We uploaded all
scanned images of the printed ECGs to the applet based on
these algorithms, after which a visualized result was acquired
within a few seconds (Figure 1C). Performance was evaluated by
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calculating the areas under the receiver-operating characteristic
curve (AUC) and the sensitivity, specificity, and F1 score.
Results: In our cohort of 1938 patients, there were 966 PAF
patients (49.8%) and 972 non-PAF patients (50.2%). The “whole”
algorithm predicted PAF with an AUC of 0.841, sensitivity of
74.0%, specificity of 83.3%, and an F1 score of 0.776 (Figure
1D). Meanwhile, the “beats” algorithm achieved a slightly lower
performance, with an AUC of 0.838, sensitivity of 74.6%,
specificity of 82.3%, and an F1 score of 0.739 (Figure 1E).
Conclusion: Deep learning can be used to predict PAF in
patients without a history of AF based on printed 12-lead ECG
records acquired during normal sinus rhythm.
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Results: The final sample included 26,938 lesions among 147
patients. Average impedance drop was associated with 12month AF recurrence, with each unit increase in impedance drop
(range: 3.2-12.4) associated with 32% lower likelihood of
recurrence (odds ratio [OR] 0.69, 95% confidence interval [CI]
0.52-0.92, p50.011). Among patient characteristics, PsAF had
twice the rate of recurrence versus patients with PAF (OR 2.72,
95% CI 1.09-6.80, p50.032).
Conclusion: Greater impedance drop as measured by CARTO
and calculated as the average of the created lesions’ impedance
drop predicted AF reoccurrence. Linking digital intraprocedural
data to longitudinal patient outcomes in EHR may improve patient
and procedural outcomes.

PO-661-05
USE OF WEARABLE TECHNOLOGY AND DEEP LEARNING
IN IMPROVING THE DIAGNOSIS OF BRUGADA SYNDROME
THROUGH AUTOMATED BRUGADA TYPE 1 MONITORING
Mahmoud M. Bokhari MBBS, FHRS; Shun Liao;
Praloy Chakraborty MD; Gavin Jones; Michael H. Gollob MD;
Zhaolei Zhang and Vijay S. Chauhan MD

PO-661-04
THE ASSOCIATION BETWEEN INTRAPROCEDURAL
IMPEDANCE DROP AND ATRIAL FIBRILLATION ABLATION
SUCCESS USING CARTO DATA LINKED TO ELECTRONIC
HEALTH RECORD DATA
Amit Doshi MD, FHRS; Liat Tsoref; Mati Amit; Charlene Wong BS,
MPH; Guy Cafri; Rahul Khanna BPharm, MBA, PhD and
Paul Coplan MBA, PhD
Background: Greater impedance drop during radiofrequency
catheter ablation (RFA) reflects greater catheter contact with
atrial tissue, which contributes to durable lesion formation. The
role of impedance drop in influencing ablation success is not fully
understood.
Objective: To examine the association between the average of
the created lesions’ impedance drop of the left/right pulmonary
vein ablation lesion set and clinical success after RFA.
Methods: CARTO procedural ablation characteristics were
loaded to the cloud using CARTONET (a cloud-based artificial
intelligence powered system) and linked to deidentified electronic
health record (EHR) data among patients with atrial fibrillation
(AF) who underwent ablation at Mercy Health. The first such
ablation was classified as the index ablation. Multivariable logistic
regression analysis was conducted to examine the relationship of
the average impedance drop with AF recurrence 12 months postablation (a composite of repeat ablation, electrical cardioversion,
and AF rehospitalizations in patient EHRs) controlling for patient
characteristics at index (including paroxysmal (PAF) vs persistent
(PsAF), age, sex, Elixhauser Comorbidity Index score, and
CHA2DS2-VASC score).

Background: The diagnosis of Brugada syndrome by 12-lead
ECG is challenging because the diagnostic type 1 pattern is often
transient.
Objective: Our aim was to improve the diagnosis of Brugada
syndrome by monitoring Brugada type 1 continuously using a
combination of 24-hour 12-lead Holter and deep learning (DL).
Methods: A convolutional neural network was trained to classify
the Brugada type 1 ECG pattern. The training cohort consisted of
10-second standard/high precordial leads from 12-lead ECGs
(n51,190) and 12-lead Holters (n5380) of patients with definite
Brugada syndrome (spontaneous or procainamide-induced
Brugada type 1), suspected Brugada syndrome (spontaneous or
procainamide-induced Brugada type 2/3) and healthy controls.
The performance of the trained model was evaluated in two
testing cohorts of 10-second standard/high precordial leads from
12-lead ECGs (n5474) and 12-lead Holters (n5716).
Results: DL achieved a receiver operator characteristic area
under curve (ROC AUC) of 0.976 (95% CI 0.973 - 0.979) in
classifying Brugada type 1 from 12-lead ECGs and 0.975 (95%
CI 0.966 - 0.983) from 12-lead Holters (Figure 1A). At a predefined sensitivity of 90%, DL had high specificity of 94% and F1score of 0.63 in classifying Brugada type 1. In a subset of the
testing cohort where Brugada type 1 was reclassified by
cardiologists, DL had similar performance to that of the
cardiologists (Figure 1B). A gradient-based method assigned the
highest importance to the ST segment in explaining DL’s
classification of Brugada type 1. When DL was applied to
consecutive 10-second, clean ECGs from 24-hour 12-lead
Holters, spontaneous Brugada type 1 was detected in 48% of
induced Brugada and 34% of suspected Brugada patients
(Figure 2A). The Brugada burden over 24-hours defined by DL
was greater in definite Brugada compared to suspected Brugada
(22% vs. 5%, p,0.001). DL detected no Brugada type 1 in
healthy controls (Figure 2B).
Conclusion: Our novel DL model achieved cardiologist-level
accuracy in classifying Brugada type 1. Applying DL to 24-hour
12-lead Holters significantly improved the detection of Brugada
type 1 in patients with induced Brugada and suspected Brugada.
DL analysis of 12-lead Holters may provide a robust, automated
screening tool before procainamide challenge to aid in the
diagnosis of Brugada syndrome.
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(targeting VT, planning treatment, delivering radiation), but
scores were lower for reimbursement and regulatory oversight.
These results will help define future knowledge-dissemination
efforts toward consistent and safe practices for CRA.

PO-661-06
PARTICIPANT EVALUATION OF A VIRTUAL EDUCATION
AND PEER-REVIEW PLATFORM TO LEARN NONINVASIVE
CARDIAC RADIOABLATION
Carlos Contreras BS; Kaitlin Moore BS; Pamela Samson MD;
Daniel H. Cooper MD; Cliff Robinson MD and Phillip Cuculich MD
Background: Noninvasive cardiac radioablation (CRA) is an
emerging therapy to treat recurrent ventricular tachycardia (VT).
To promote consistency, a virtual platform was developed (Center
for Noninvasive Cardiac Radioablation (CNCR)).
Objective: Assess the impact of the CNCR virtual education and
peer-review platform for centers starting a CRA program.
Methods: Centers enrolled in CNCR through a webpage. CNCR
program consisted of 1) free 1-hour virtual conference call with an
electrophysiologist, radiation oncologist (RO), and physicist, to
discuss the CRA workflow and site-specific challenges; 2)
access to a secure, shared, HIPAA compliant electronic folder
with downloadable literature and operational guidance; 3)
opportunity to upload de-identified data for an external peerreview (Figure 1). An anonymous six-question electronic survey
was administered to EP and RO participants after the CNCR
interaction (using a Likert five-point scale: Strongly Disagree,
Disagree, Neutral, Agree, Strongly Agree).
Results: From 2019 to 2021, 61 centers enrolled in CNCR
outreach program. Centers were from 13 countries across five
continents: North America (n543), European Union/Britain
(n58), Asia (n54), Australia (n54), and South America (n52).
85% of sites completed the survey. Survey results are shown in
Figure 2. EP participants found most value in learning about 17segment model for targeting (91% responding Strongly Agree/
Agree) and patient selection (89%). RO participants found most
value in topics covering treatment delivery (90%) and planning
(88%).US sites responded (75%) for reimbursement and FDA
oversight topics combined, while non-US sites responded (19%).
Participants rated the CNCR program highly (85% EP, 92% RO)
for overall value to start the local CRA program.
Conclusion: The CNCR virtual remote education and peer
review program enabled rapid engagement with centers around
the world, with a focus on best practices, establishing
relationships for collaboration. Participants scored CNCR
favorably on metrics around the technical aspects of CRA

PO-661-07
A PHOTOPLETHYMOGRAPHY-BASED APPROACH TO
ATRIAL FIBRILLATION-BURDEN ESTIMATION IN
HIGH-RISK PATIENTS
Charles A. Athill MD, FHRS; Yuriko Tamura; Steven Szabados;
Anthony Battisti; Jeffrey Ellis; Lori Crosson PhD and
Judith C. Lenane BSN, MHA
Background: Atrial fibrillation (AF) is the most common
arrhythmia leading to hospital admission. Its incidence is linked to
increased risk of stroke, congestive heart failure, and overall
mortality. AF burden is a key determinant of outcomes, but
accurate quantification can be limited by the cardiac monitoring
period (typically days). Alternatively, longer-term monitoring
comes at higher cost and often requires an invasive approach.
The introduction of reliable wrist-worn devices may improve
access to long-term monitoring of AF burden.
Objective: To evaluate the accuracy of AF burden estimated
using a wrist-worn photoplethysmography (PPG) sensor and AF
Context Engine (ACE) Algorithm, a novel convolutional neural
network architecture was designed to operate on a cloudenabled system compatible with a battery-constrained device.
Methods: In a prospective, multi-center study of subjects with
known paroxysmal AF (N5117), PPG signals were continuously
collected from Study Watches worn for 14 days. Reference patch
ECG monitors (ZioÒ XT, iRhythm) were worn simultaneously,
and time-aligned to the PPG signals. PPG signal features were
extracted, segmented into non-overlapping 30-minute intervals,
and classified as AF, non AF, or unanalyzable by ACE. A PPGbased estimate of AF burden was calculated as the proportion of
AF to analyzable intervals.
Results: Five subjects exited the study without contributing
patch ECG data. From the remaining 112 subjects (median age
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of 67), 62,952 PPG intervals were acquired, of which 79.6% were
analyzable. Interval-level sensitivity and specificity of ACE were
93.6% and 99.1%. AF was present in 30.4% of subjects as
confirmed by reference ECG (median AF burden 9.3%, range
0.01% to 100%). In subjects with confirmed AF, PPG-based AF
burden estimates are highly correlated to the reference AF
burden values (R-squared50.986; Figure 1), with a mean
difference of 0.8% (95% CI, -6.6% to 8.4%). A summary of PPGderived rhythm trending for subject 037-021 is shown (Figure 2).
Conclusion: Watch PPG-derived AF burden was an accurate
measure of AF burden when compared to Zio XT reference. The
ACE algorithm may supplement intermittent watch ECG readings
and enable reliable evaluation of rhythm burden over extended
timeframes using a minimally disruptive wrist-worn device.

PO-661-08
VIRTUAL CARE IN CARDIAC ELECTROPHYSIOLOGY HAS
LASTING IMPACT AND IS USED MORE OFTEN COMPARED
TO OTHER CARDIOVASCULAR SUBSPECIALTIES
Bruce A. Koplan MD, MPH, FHRS; Katherine Sauer;
Amy Leigh Miller MD, PhD; David Chang MD;
Esseim Sharma MD; Uyanga Batnyam MD; Sunil Kapur MD;
Thomas M. Tadros MD, MPH; Usha B. Tedrow MD, MS, FHRS;
David T. Martin MD, FHRS, CCDS; Paul C. Zei MD, PhD, FHRS;
Elliott Antman and William H. Sauer MD, FHRS, CCDS
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Background: Following restrictions imposed by the Covid-19
pandemic, virtual care became frequently employed. The
adoption and maintained utilization of virtual care in Cardiac
Arrhythmia specialty compared to other parts of cardiology may
be greater owing to the nature of the care being given.
Objective: To assess digital health resource utilization over time
in EP and non-EP providers.
Methods: All patient appointments in our cardiovascular
medicine clinics at our Center from March 2020 through
November 2021 were analyzed. Completed appointments by EP
and non-EP providers were categorized as Virtual (VV) or InPerson (IPV). Routine remote device transmissions were
excluded from the analysis. The VV rate was defined as the
number of VVs divided by total Visits (IPVs and VVs).
Results: Over the 21-month observation period, a total of 23,052
VVs (37%) and 39,882 IPVs (63%) were completed. The monthly
percentage of virtual visits ranged from 13.5% (N5454/3383) in
November 2021 to 97.5% in April of 2020 (N52123/2178).
Compared to other cardiovascular subspecialties, EP had a
consistently higher proportion of virtual visits that has persisted
throughout the observation period (range 29%-98.4%). With
regard to new visits only, in 2020 there were 395/735 (53.7%)
new EP VVs vs. 1608/3523 45.6% Non-EP VVs (p,.01). This
discrepancy widened in 2021 as there were 524/1353 (38.7%) of
all new EP VVs vs. 1400/6181 (22.7%) of all new non-EP VVs.
The same widening discrepancy was seen with return visits
(RPV). RPVs in 2020 were 3155/4720 (66.8%) EP VVs vs. 9659/
16516 (58.5%; p,.01). This discrepancy for RPVs also widened
in 2021 as there were 2010/4662 (43.1%) of all RPV EP VVs vs.
4301/19607 (21.9%; p,.01) of all new non-EP VVs. (see
attached figure).
Conclusion: Cardiac electrophysiologists and arrhythmia
patients have adopted and maintained virtual visits to a greater
extent compared to other areas of cardiovascular medicine. This
may reflect improved at home sensor use and outpatient
monitors to facilitate virtual visits in EP.
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PO-662-01
TRANSVENOUS LEAD EXTRACTION IN PATIENTS WITH
SYSTEMIC CARDIAC DEVICE RELATED INFECTION PROCEDURAL OUTCOME AND RISK PREDICTION: A
GALLERY SUBGROUP ANALYSIS
Da-Un Chung MD; Heiko Burger MD; Lukas Kaiser MD;
€rsch MD; Herbert Na
€gele MD;
Brigitte R. Osswald MD; Volker Ba
Stephan Willems MD; Michael Knaut MD; Christian Butter MD;
Simon Pecha MD; Samer Hakmi MD and
GermAn Laser Lead Extraction RegistrY (GALLERY)
Background: Transvenous lead extraction (TLE) has evolved as
one of the most crucial treatment options for patients with cardiac
device-related systemic infection (CDRSI).
Objective: Aim of this study was to characterize the procedural
outcome and risk factors of patients with CDRSI undergoing TLE.
Methods: A subgroup analysis of CDRSI patients of the
GALLERY (GermAn Laser Lead Extraction RegistrY) database
was conducted. Predictors for complications, procedural failure
and all-cause mortality were evaluated.
Results: A total of 722 patients (28.6%) in the GALLERY had
“systemic infection” as extraction indication. Patients with CDRSI
were older (70.1612.2 vs. 67.3614.3 years; p,0.001) and had
more comorbidities. There were no differences in complete
procedural success rate (90.6 vs. 91.7%; p50.328) or major
complication rate (2.5 vs. 1.9%; p50.416), but increased
procedure-related (1.4 vs. 0.3%; p50.003) and all-cause inhospital mortality (11.1 vs. 0.6%; p,0.001) for patients with
CDRSI. Multivariate analyses revealed lead age 10 years as
predictor for procedural complications (OR:3.23; 95%CI:1.586.60; p50.001). Pacemaker patients were less likely to suffer
from complications (OR:0.37; 95%CI:0.16-0.81; p50.014). Lead
age 10 years (OR:2.57; 95%CI:1.03-6.46; p50.04) was a
predictor for procedural failure. We identified LVEF,30%
(OR:1.70; 95%CI:1.00-2.99; p50.049), patient age 75 years
(OR:2.1; 95%CI:1.27-3.48; p50.004), chronic kidney disease
(OR:1.92; 95%CI:1.17-3.14; p50.01 and overall procedural
complications (OR:5.15; 95%CI:2.44-10.84; p,0.001) as
independent predictors for all-cause mortality.
Conclusion: Patients with CDRSI undergoing TLE demonstrate
an increased rate of all-cause in-hospital mortality and seem to
survive less likely in case of procedural complications, despite
displaying a comparable procedural success rate as patients
without CDRSI. Given this data, it seems paramount to develop
preventive strategies to decrease lead burden and detect CDRSI
in its earliest stages.

PO-662-02
ACUTE HUMAN DEFIBRILLATION PERFORMANCE OF A
SUBCUTANEOUS IMPLANTABLE CARDIOVERTERDEFIBRILLATOR WITH AN ADDITIONAL COIL ELECTRODE
Sing-Chien Yap MD, PhD; peter paul delnoy MD, PhD;
Lucas V.A. Boersma MD, PhD; Frederik Oosterwerff MD;
Willeke van der Stuijt MD; Anneke Lenssen; Stephen Hahn and
Reinoud Knops MD, PhD
Background: The subcutaneous implantable cardioverterdefibrillator (S-ICD, EMBLEMÒ, Boston Scientific Corp) delivers
80 J shocks from an 8 cm left-parasternal coil (LPC) to a 59 cc left
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lateral pulse generator (PG). A system that defibrillates with lower
energy could significantly reduce PG size. Modeling and animal
studies suggest a 2nd shock coil either parallel (P) to LPC or
transverse (T) from xiphoid to PG pocket would significantly
reduce shock impedance and defibrillation threshold (DFT).
Objective: Acutely test defibrillation efficacy of P and T
configurations in S-ICD patients.
Methods: Testing was performed in patients receiving a
conventional S-ICD system (C) for standard indications. Patients
at risk for conversion failure, stroke or infection were excluded. A
65 J success with the conventional S-ICD was required prior to
investigational testing. A second electrode was temporarily
inserted from the xiphoid incision using the same introducer and
sheath tools and connected to the PG with an investigational Yadapter (Model 3598, Boston Scientific). Phase 1 (n511) tested
only P at a starting energy of 50 J with subsequent tests at 65 or
30 J then 40 or 20 J depending upon outcome. Phase 2 (n521)
tested both P and T in random order, starting at 30 J then either
40 or 20 J.
Results: Thirty-two patients began testing with the following
characteristics: 76% male, 52617 years, LVEF 40615 %, BMI
2664, prior myocardial infarction 50%, congestive heart failure
53%, cardiomyopathy 56%. Two patients initially failed 65 J
testing with C so P and Twere not tested. Testing was incomplete
in another 4 patients. Shock impedance of P and Twas lower than
C (Figure). DFT of P and T were not statistically different, but P
had more successes at lower energies than T. DFT testing was
well tolerated with no serious adverse events.
Conclusion: Adding a 2nd shock coil, particularly in the P
configuration, lowered impedance and had a high likelihood of
DFT 40J. This may enable development of a smaller S-ICD.

PO-662-03
NOVEL ALGORITHM FOR IMPROVED AF DETECTION IN
INSERTABLE CARDIAC MONITORS
Mark Richards MD, PhD, FHRS; Dave Perschbacher;
Deepa Mahajan PhD; Sunipa Saha; Keith Herrmann and
Kate Frost PhD
Background: Insertable cardiac monitors (ICMs) are commonly
used to detect Atrial Fibrillation (AF). However, current AF
algorithms suffer from excessive false positive episodes.
Objective: To evaluate a new AF detection algorithm based on
pattern recognition in both a well-described test set and in vivo
data from patients implanted with a LUX-Dx ICM.
Methods: This algorithm, which utilizes a run test theory to test
for randomness (AF) or non-randomness (not AF), was trained
using Holter ECG data from the THEW database (Telemetric
Holter and ECG Warehouse, Univ. of Rochester, NY) as well as
select in vivo episodes from the LUX-Dx ICM. THEW episodes
were assigned per database; LUX-Dx episodes were
independently adjudicated by a panel of EPs and cardiac rhythm
scientists. The algorithm was tested in silico against an
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independent set of LUX-Dx episodes (121 patients; limited to no
more than 5 episodes per patient). All episodes were evaluated
using the “More” AF Response sensitivity setting.
Results: Implementation of this algorithm in the Test set led to
consistent false-positive reductions of 34% (Training) and 38%
(Test) while maintaining very high relative sensitivity (.98%).
Conclusion: An AF detection algorithm that incorporates novel
pattern detection features based on tests for non-randomness
substantially reduced false positive AF episodes. This algorithm
can be utilized in concert with existing AF technology to further
improve diagnostic performance in ICM and clinic workflow.
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patients with attempted VDD programming, average accuracy of
AmVp was estimated at 65% based on pacemaker checks, ECGs,
Holter monitors. Patients had an average of 2.6 visits to optimize
mechanical atrial sensing.
Conclusion: VDD programing in leadless pacemakers capable
of atrioventricular synchronous pacing may be preferred in select
cases of pediatric AV block, but the early experience
demonstrates need for improved mechanical atrial sensing.
Further pediatric-specific refinements are needed, along with
investigation of patient or implant characteristics that may predict
and improve reliable mechanical atrial sensing. At this time,
traditional dual-chamber pacemaker systems should be
considered for patients in whom reliable AV synchrony is deemed
critical.

PO-662-04
EARLY MULTICENTER PEDIATRIC EXPERIENCE WITH
MECHANICAL ATRIAL SENSING IN LEADLESS
PACEMAKERS
Alejandro A. Borquez MD; Robert Dean Whitehill MD;
Anthony C. McCanta MD, FHRS, CEPS-P; James C. Perry MD,
FHRS, CEPS-P and Matthew R. Williams MD, FHRS, CEPS-P
Background: Leadless pacemakers (LPM) are increasingly
used in pediatric patients with rare or intermittent pacing needs.
Models with mechanical atrial sensing capabilities to maintain
atrioventricular synchrony are now available. Limited data exist
regarding use and efficacy of mechanical atrial sensing in the
young.
Objective: Assess the early experience with AV synchronous
pacing with leadless pacemakers in the pediatric population
and evaluate the feasibility and reliability of mechanical atrial
sensing.
Methods: Multicenter retrospective chart review of Micra AV
leadless pacemakers at three large pediatric centers.
Results: 11 patients (medians: 15.7 years, 53 kg, 165.5 cm, BSA
1.6), 45% female. 18% with congenital heart disease, 91% with
normal right ventricular function, all with normal right atrial
dimensions, 81% with normal tricuspid valve. All had AV block of
varying frequency and severity, 5/11 had symptoms from
bradycardia or pauses. Implantation was uncomplicated in all
cases, with 10/11 in the septal position.
While no patients had symptoms from lack of AV synchrony, VDD
programming was the preferred programming mode in 9 patients.
Mechanical sensing and VDD programming appeared feasible in
7 out of 9 patients at time of implant, but only 3 patients had
reliable mechanical atrial sensing to permit VDD programming at
last follow-up. When VDD programming was abandoned,
excessive atriomechanical oversensing was cited in 3 patients;
undersensing was cited in the remaining 3 patients. In the 7

PO-662-05
CARDIAC IMPLANTABLE ELECTRONIC DEVICE
INDICATIONS AND RISK FACTORS AFTER HEART
TRANSPLANTATION
Zain Gowani MD; Meg Scott BS, MD;
Brett Matthew Tomashitis MD; Ashley Waring MD;
Amanda Northup MD; Bhavadharini Ramu MD; Adrian Van
Bakel MD, PhD; Mathew Gregoski PhD and Michael R. Gold MD,
PhD, FHRS
Background: Pacemaker use after heart transplantation
declined dramatically with the development of the bicaval
anastomosis technique about 30 years ago. However, the
lifespan of heart transplant patients continues to improve, with
much less known about the indications and risk factors
associated with late device implantations.
Objective: Identify recipient and donor risk factors for pacemaker
and ICD implantation in heart transplant recipients.
Methods: This was a retrospective, single-center study of 477
consecutive adult orthotopic heart transplant patients with
bicaval anastomosis from 1991-2017. The primary endpoints
were freedom from pacemaker or ICD implantation. Multivariate
logistic regression was performed for covariates related to device
implantation and indication.
Results: At transplant, mean recipient age was 47 6 16 years
and mean donor heart age was 30611 years. Cardiac
implantable electronic devices were implanted in 32 patients. At
device implant, mean recipient age was 65 6 13 years and mean
donor heart age was 47 6 13 years. Device indications were
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sinus node dysfunction (SND) in 12 (38%), AV block (AVB) in 17
(53%) and primary prevention ICD in 3 (9%) patients. Four
patients with AVB (13%) received pacemaker during the
perioperative period. Among patients receiving pacemakers,
donors hearts with pacemakers implanted for AVB were
significantly older at time of transplant than those implanted for
SND (39 6 11 vs 30 6 7 years, p 5 0.039, p50.047), despite no
recipient age at time of transplant. There was a trend for donor
heart age remaining older at time of recipient death in patients
receiving pacemakers for AVB vs SND (55 6 13 vs 44 6 10
years, p 5 0.070). There were no differences between donor
heart or recipient age at implant or death. No other donor
characteristics include age, race, height, weight, downtime, and
documented EF differed between groups.
Conclusion: Among transplant recipients, age of donor heart
may be an important risk factor for subsequent heart block,
irrespective of the age of the recipient or other characteristics of
the donor heart.

PO-662-07
PO-662-06
ESTIMATING QLV FROM THE 12-LEAD ECG TO SUPPORT
CARDIAC RESYNCHRONIZATION THERAPY SELECTION
AND IMPLANT PROCEDURES
Peter M. van Dam PhD; Jacob Melgaard PhD;
Patricia Zerlang Fruelund; Anders Sommer PhD MD;
Sam Riahi MD, PhD and Claus Graff PhD
Background: CRT aims to resynchronize ventricular contraction
using a right/left ventricle (RV/LV) pacemaker lead in heart failure
patients. Positioning the LV lead in the latest electrically activated
region, from Q wave-to-LV lead [QLV], is associated with
favorable outcome. However, optimal LV lead placement is
limited by coronary venous anatomy and the inability to measure
QLV before implantation.
Objective: We propose a novel non-invasive method for
estimating QLV from the standard 12-lead sinus rhythm ECG.
Methods: We obtained 12 lead ECG, LV electrograms and LV
lead position in a standard LV 17 segment model from procedural
recordings in 135 CRTrecipients. Using a generic heart geometry
and electrophysiological based forward model for ECG
computation, the local ventricular activation times (LAT) were
estimated in an iterative optimization procedure to match the 12
lead ECG. Noninvasive estimation of QLV was defined as the LAT
of the centroid of the indicated LV lead segment. Estimated and
measured QLV were compared, and the distance between the LV
segment position and the nearest location on the generic model
with similar LAT to the QLV.
Results: There was no difference between QLV measured from
procedural recordings and noninvasive estimation of QLV (D 5
-3.0 6 22.5 ms, p50.12). The LV location and DQLV for all 135
patients are shown in figure 1. Median distance between LV lead
position and estimated QLV position was 18.6 mm (IQR 17.3 mm).
Conclusion: We demonstrated a novel noninvasive method for
estimating QLV, based only on the 12 lead ECG, which can
accurately estimate QLV and lead position. This method can be
used to support patient selection, optimize CRT implant, and to
simulate optional stimulation parameters before the procedure.

DECONGESTIVE TREATMENT ADJUSTMENTS IN HEART
FAILURE PATIENTS REMOTELY MONITORED WITH A
MULTIPARAMETRIC ICD ALGORITHM
Federico Guerra MD; Antonio D’Onofrio MD; Ermenegildo de
Ruvo MD; Michele Manzo MD; Luca Santini MD;
Giovanna Giubilato MD; Carmelo La Greca MD;
Barbara Petracci MD; Giulia Stronati MD; Valter Bianchi MD;
Annamaria Martino MD; Fabio Franculli MD;
Paolo Compagnucci MD; Sergio Valsecchi PhD and
Antonio Dello Russo MD
Background: HeartLogic algorithm combines data from multiple
implantable defibrillator (ICD)-based sensors to predict
impending heart failure (HF) decompensation. A treatment
protocol to manage algorithm alerts is not yet known, although
decongestive treatment adjustments are the most frequent alerttriggered actions reported in clinical practice.
Objective: We describe the implementation of HeartLogic for
remote monitoring of HF patients, and we evaluate the approach
to diuretic dosing and timing of the intervention in patients with
device alerts.
Methods: The algorithm was activated in 229 ICD patients at 8
centers. The median follow-up was 17 months [25th-75th
percentile: 11-24]. Remote data reviews and patient phone
contacts were undertaken at the time of HeartLogic alerts, to
assess the patient’s status and to prevent HF worsening. We
analyzed alert-triggered augmented HF treatments, consisting of
isolated increases in diuretics dosage.
Results: We reported 242 alerts (0.8 alerts/patient-year) in 123
patients, 137 (56%) alerts triggered clinical actions to treat HF.
The HeartLogic index decreased after the 56 actions consisting
of diuretics increase. Specifically, alerts resolved more quickly
when the increases in dosing of diuretics were early rather than
late: 28 days versus 62 days, p,0.001. The need of
hospitalization for further treatments to resolve the alert condition
was associated with higher HeartLogic index values on the day of
the diuretics increase (odds ratio: 1.11, 95%CI: 1.02-1.20,
p50.013) and with late interventions (odds ratio: 5.11, 95%CI:
1.09-24.48, p50.041). No complications were reported after drug
adjustments.
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Conclusion: Decongestive treatment adjustments triggered by
alerts seem safe and effective. The early use of decongestive
treatment and the use of high doses of diuretics seem to be
associated with more favorable outcomes.

PO-662-08
IMPLANTABLE DEFIBRILLATOR-DETECTED HEART
FAILURE STATUS PREDICTS ATRIAL FIBRILLATION
OCCURRENCE
Matteo Bertini MD; Vincenzo Tavoletta MD; Angelo Giano MD;
Leonardo Caló MD; Luca Santini MD; Gianluca Savarese MD;
Antonio Dello Russo MD, PhD; Vincenzo Ezio Santobuono MD;
Miguel Viscusi MD; Carlo Lavalle MD; Claudia Amellone MD;
Domenico Pecora MD; Sergio Valsecchi MD and
Francesco Vitali MD
Background: In heart failure (HF) patients, atrial fibrillation (AF)
is a common comorbidity and is associated with a worse
prognosis. Implantable defibrillator (ICD) diagnostics allow
continuous monitoring of atrial high-rate events (AHRE), as a
surrogate of AF, and are equipped with algorithms for HF
monitoring.
Objective: We evaluated the association between the values of
the multisensor HF HeartLogic Index and the incidence of AF,
and assessed the performance of the Index in detecting follow-up
periods of significantly increased AF risk.
Methods: The HeartLogic feature was activated in 568 ICD
patients. The median follow-up was 25 months [25th-75th
percentile: 15-35]. The HeartLogic algorithm calculates a daily
HF index and identifies periods IN the alert state on the basis of a
configurable threshold. The endpoints were: daily AF burden of
5 minutes, 6 hours and 23 hours.
Results: The HeartLogic index crossed the threshold value 1200
times (0.71 alerts/patient-year). The time IN the alert state was
13% of the total observation period. During the observation
period, an AF burden of 5 minutes/day was documented in 183
(32%) patients, 6 hours/day in 118 (21%) patients, and 23
hours/day in 89 (16%). On using a time-dependent Cox model,
the weekly time IN the alert state was independently associated
with an AF burden of 5 minutes/day (HR:1.95, 95%CI:1.223.13, p50.005), 6 hours/day (HR:2.66, 95%CI:1.60-4.44,
p,0.001), and 23 hours/day (HR:3.32, 95%CI:1.83-6.02,
p,0.001), after correction for baseline confounders. Comparison
of the episode rates in the IN-alert state with those in the OUT-ofalert state yielded HRs ranging from 1.57 to 3.11 for AF burden
from 5 minutes to 23 hours.
Conclusion: The HeartLogic alert state was independently
associated with AF occurrence. The intervals of time defined by
the algorithm as periods of increased risk of HF allow risk
stratification of AF according to various thresholds of daily
burden.
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PO-663-01
ECHOCARDIOGRAPHIC OUTCOMES OF LEADLESS
CARDIAC PACING
Fatima Ezzeddine MD; Jason D. Meyers MD, FHRS;
Roshini S. Asirvatham; Alexandria Roy MD; Kofi Marfo Osei MD
and Yong-Mei Cha MD, FHRS
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Background: Leadless pacemakers (LPs) have emerged as an
alternative to transvenous pacemakers (TPs). There is limited
data about the echocardiographic outcomes of LPs.
Objective: To assess the echocardiographic outcomes and
incidence of pacing-induced cardiomyopathy (PICM) after LP
implantation.
Methods: The study included 150 patients who had a left
ventricular ejection fraction (LVEF) 50% and underwent LP
implantation between 2015 and 2021. The echocardiographic
outcomes which were assessed at follow-up included LVEF and
left ventricular end systolic diameter (LVESD). PICM was defined
as a drop in LVEF by .10% and a LVEF,50% during follow-up.
Results: Mean age was 79611 years, and 82 (54.7%) were
male. 127 (84.7%) patients had atrial fibrillation prior to
pacemaker implantation. The mean follow-up duration was
4616311 days. Mean LVEF was 57611% at baseline and
54612% at follow-up (p5 0.002). Mean LVESD was 3468 mm at
baseline and 3568 mm at follow-up (p50.117). 22 (15%) patients
developed PICM, and 3 (2%) patients underwent CRT upgrade.
Of 110 patients with ventricular pacing 40%, 16 (15%) patients
had PICM.
Conclusion: LPs may lead to PICM and heart failure. Further
studies are needed to investigate the predictors of PICM in
patients with LPs.

PO-663-02
A CASE SERIES OF SAFE EXTRACTION OF LEADLESS
PACEMAKERS
Joshua Lane Davis DO; Augustus E. Mealor MD and
Harish Manyam MD
Background: The Micra transcatheter pacing system
(Medtronic, Fridley, MN) has become a popular pacing system in
patients with risk factors for, or a history of complications with
transvenous pacemaker systems. With increasing utilization we
have encountered cases needing device explant. In this case
series we present a case series of 4 patients who underwent
extraction of a leadless pacemaker system with implantation of a
transvenous system.
Objective: We aim to illustrate that this procedure can be
performed safely and efficiently without any significant
complications when performed at an experienced tertiary care
center.
Methods: All patients had undergone prior implantation with a
Micra transcatheter leadless pacing system prior to presentation.
The mean time since implant was 272 days (129-539.) All four
patients had developed pacemaker mediated cardiomyopathies
and were referred from device upgrade. All patents were taken to
a hybrid operating room with cardiothoracic surgery and
perfusion available for back-up. A 16 french inner lumen delivery
sheath was inserted in to the femoral vein and a steerable
introducer sheath was inserted through the delivery sheath. One
or two gooseneck snares were inserted through the steerable
sheath to the right ventricle and the leadless pacemaker was
snared. Manual traction was applied and the leadless pacemaker
was retracted into the delivery sheath. Once inside, the delivery
sheath was removed with the device inside. All procedures then
proceeded with placement of a transvenous device.
Results: The mean procedure time was 108 minutes. An
average of 26 minutes of fluoroscopy was used. All 4 patients
were discharged from the hospital the next day. There were no
immediate complications identified, and all four patients were
doing well at their one and six month follow-up appointments.
Conclusion: This case series illustrates that the Micra leadless
pacemaker can be extracted safely and efficiently without
significant complications when performed at an experienced
tertiary care center.
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PO-663-03
THE MISSING LINQ: USING INSERTABLE CARDIAC
MONITOR SIGNAL PROCESSING AS A SURROGATE
MARKER FOR QT INTERVAL
Antony F. Chu MD; Gautham Rajagopal and
Shantanu Sarkar PhD
Background: An insertable cardiac monitor (ICM) device is
capable of longitudinal cardiac ECG monitoring (up to 3 years).
We have developed an ICM automated QT detection algorithm.
Quantitative assessment of QT interval via ICM may provide
actionable clinical data for arrhythmia risk assessment.
Objective: To evaluate the accuracy of QT intervals determined
by ICM ECG-based automated QT detection software when
compared with expert validated manually calculated QTacquired
by Holter ECGs using the following data (1) QT interval
annotations from surface ECG and ICM ECG, (2) QTannotations
from surface ECG and algorithm detected QT intervals, and (3)
QT annotations from ICM ECG and algorithm detected QT in a
dataset where Holter surface ECG and ICM ECGs are obtained
simultaneously.
Methods: We utilized a previously described QT detection
algorithm optimized for T-wave sensing with varying
morphologies and ICM implantation orientations to calculate a
beat-by-beat QT interval. Continuously uplinked LINQ ICM ECG
and 24-hour Holter recordings utilizing 2-leads from 25 patients
were analyzed. One-minute ECG data of both Holter ECG and
ICM were randomly extracted from each patient and manually
annotated to determine QT for every beat. Statistical analysis
was performed using Pearson’s correlation coefficient.
Results: The data consisted of both surface ECG from Holter
recordings as well as ICM ECG for 25 patients, providing over
1,500 beats for analysis. The manually annotated QT intervals
computed from surface ECG were highly correlated with the
corresponding manually annotated QT intervals from ICM ECG
with a Pearson’s correlation coefficient of 0.85 (p , 0.001). The
mean of the difference between manually annotated surface
ECG and ICM ECG QT intervals was 6.3ms. The QT intervals
detected by the algorithm were highly correlated with the
corresponding manually annotated QT intervals from ICM ECG
(correlation coefficient of 0.96, p , 0.001; mean difference of 7.4
ms) as well as manually annotated QT intervals from surface
ECG (correlation coefficient of 0.71, p , 0.001; mean difference
of 16.3 ms).
Conclusion: Absolute values of QT interval calculated by an
automated algorithm designed for longitudinal long-term
monitoring of QT interval in an ICM are accurate and highly
correlative with manually annotated QT intervals.
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Objective: To evaluate the intermediate term lead performance
and clinical outcomes with LBBAP.
Methods: Patients referred for pacemaker implantation at two
academic centers between 02/2019-07/2021 were considered
for LBBAP. LBBAP was performed by implanting the 3830
lumenless lead using the C315 fixed curve or C304 His
deflectable sheath (Medtronic, MN). Implant success rates,
complications, electrophysiological and echocardiographic
parameters were assessed.
Results: LBBAP was successful in 751/824 patients (91%).
Mean follow-up was 3256236 days (median 274 days). Mean
age was 73611 yrs, 47% were women, 27% had CAD, 25%
RBBB, 12% LBBB, and 3% IVCD. Pacing indications: SND 29%,
AV block 53%, CRT 8% and refractory AF 10%. Mean procedural
duration was 73633 mins and mean fluoroscopic time was 1068
mins. Baseline QRSd was 118631ms and paced QRSd was
113612ms. Mean LV activation time was 73611ms at high
output and 75612ms at low output. LBB potentials were noted in
39% patients. Transition from non-selective to selective LBBA or
septal pacing was noted in 72%. Lead parameters remained
stable during intermediate term follow-up (Fig A). Left ventricular
EF remained stable in overall cohort and improved significantly in
patients with baseline reduced EF,50% (Fig B). The were no
chronic LBBAP lead related complications such as lead
perforation, threshold rise .3V or lead revision.
Conclusion: LBBAP is associated with stable intermediate term
lead parameters with low complication rate. Chronic LBBAP is
not associated with pacing induced cardiomyopathy. Chronic
LBBAP is associated with improvement in left ventricular systolic
function in patients with reduced EF at baseline.

PO-663-04
INTERMEDIATE TERM LEAD PERFORMANCE AND
CLINICAL OUTCOMES WITH LEFT BUNDLE BRANCH
AREA PACING: A MULTICENTER PROSPECTIVE STUDY
Santosh K. Padala MBBS; Jeffrey Kolominsky MD;
Paula Sanchez Somonte; Alexandre Raymond-Paquin MD;
W. Savindu Botheju; Jordana Kron MD, FHRS;
Richard K. Shepard MD; Gautham Kalahasty MD;
Bernice Tsang MD; Yaariv Khaykin MD, FHRS;
Alfredo A. Pantano MD; Jayanthi N. Koneru MBBS;
Kenneth A. Ellenbogen MD, FHRS and Atul Verma MD, FHRS
Background: Left bundle branch area pacing (LBBAP) has
shown to be a reliable alternative to His bundle pacing (HBP) for
physiologic pacing. There are limited data on the intermediate
term lead performance and clinical outcomes with LBBAP leads.

PO-663-05
LEFT VENTRICULAR SEPTAL PACING: HOW DEEP IS
ENOUGH?
Karol Curila; Pavel Jurak; Petr Waldauf MD, PhD;
Josef Halamek PhD; Petr Stros MD; Radovan Smisek;
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Filip Plesinger PhD; Lucie Znojilova; Pavel Leinveber; Ivo Viscor;
Dalibor Herman; Pavel Osmancik MD and Frits W. Prinzen PhD
Background: When pacing in the left septal area, it is not clear
where the pacing lead needs to be implanted to obtain the most
physiological ventricular activation during pure myocardial
pacing.
Objective: To use UHF-ECG to compare ventricular activation
between myocardial pacing of the left septum with and without
the possibility to capture the left bundle branch by high output
pacing.
Methods: This was a retrospective study of patients with
bradycardia and deep septal myocardial pacing close to LBB
(paraLBBP) or deep septal pacing more distant from LBB
(DSTP), which both produced a pseudo-right bundle branch
morphology in V1. During paraLBBP, left bundle branch capture
was feasible during increasing pacing output up to 5V at 0.5 ms,
but during DSTP, LBB capture was not possible during high
output pacing. Only patients with both paraLBBP and DSTP were
analyzed. Paced QRS morphology, presence of LBBpotential,
QRSduration, R wave peak time (RWPT) in V5, lead depth in the
septum and UHF-ECG parameters of dyssynchrony, i.e., e-DYS
as the difference between the first and last ventricular activation
and local depolarization durations in precordial leads (V1-V8d)
were compared between them.
Results: From 119 consecutive bradycardia patients enrolled,
we identified 23 with both paraLBBP and DSTP during an implant
procedure. On X-ray, a lead tip was placed shallower during
DSTP than paraLBBP (12 6 3 vs. 15 6 3 mm, p ˂ 0.001). A
pseudo right bundle branch block morphology was present in all
cases, but LBB potential was more frequently present in
paraLBBP (17 of 23) than in DSTP (4 of 36; p , 0.0001). QRSd
was not significantly different (146 6 14 vs. 142 6 14 ms, p 5
0.08), but DSTP had longer V5RWPT (86 6 11 vs. 83 6 9 ms; p 5
0.03). paraLBBP resulted in larger interventricular dyssynchrony,
e-DYS (-20 6 15 vs. -12 6 18 ms; p 5 0.046), the same V1-6d,
but its local depolarization durations in V7 and V8 (V7 and V8d)
were shorter compared to DSTP (-5 and -7 ms; p , 0.05).
Conclusion: Interventricular dyssynchrony and LV lateral wall
depolarization during myocardial pacing of the left septum are
dependent on the relation of the leadstip to the LBB. Pacing
positions closer to the LBB are responsible for bigger
interventricular dyssynchrony and more physiological LV lateral
wall depolarization.

PO-663-06
PEDIATRIC EPICARDIAL DEVICES: EARLY & MIDTERM
OUTCOMES
Elaine Griffeth MD; Joseph A. Dearani MD; Siddharth Pahwa MD;
Bryan C. Cannon MD, FHRS, CEPS-P; Austin Todd MS and
Prasad Krishnan MD
Background: Lead performance is suboptimal in young patients
and a main cause of device system failure. Pediatric transvenous
lead challenges include size, thrombosis, and altered venous
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access to the heart, resulting in need for epicardial leads. Further,
3-year transvenous lead survival is only 60% in patients younger
than 8-years-old.
Objective: To assess early and midterm outcomes after
epicardial device implantation in a contemporary pediatric
cohort.
Methods: A search of our prospectively maintained institutional
database from 2010 to 2019 identified 116 consecutive patients
who underwent 137 epicardial device implantations. Lead failure
was defined as leads repaired, replaced, or abandoned due to
fracture, dislodgement, infection, or dysfunction due to
inadequate capture threshold/sensing. Lead survival was
determined using Kaplan-Meier analysis.
Results: Mean age at implantation was 10 6 5 years and 46
(34%) were patients younger than 8-years-old. Eighty-one (59%)
were male. Forty-one (30%) had prior cardiac surgery and 38
(28%) had prior devices. Indications, operative details, and early
outcomes are listed in the Table. Over a median follow up of 3.4
(1, 6) years, 36/137 (26%) had device system failure (11/46 [24%]
patients younger than 8-years-old). Three-year lead survival was
79% (95% CI 72%, 88%; Figure). Device system failure causes
included lead fracture (19/36 [53%]), lead dysfunction (8/36
[22%]), lead dislodgement (5/36 [14%]), infection (3/36 [8%]), and
pericarditis (1/36 [3%]). Among the 32 failed leads, 21 (66%)
were ventricular, 7 (22%) were ICD coils, and 4 (13%) were atrial.
Device system failure was detected by surveillance (20/36
[56%]), symptoms (9/36 [25%]), inappropriate shocks (4/36
[11%]), and chest x-ray (3/36 [8%]). ICD patients received
appropriate shocks in 11/74 (15%) primary and 6/23 (26%)
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and either TSt or LVp-RVs were - 0.16 and 0.26, respectively
(P ,0.05 against each other).
Conclusion: Optimized AV interval (pAVOpt) correlated more
effectively with LV paced effect vs intrinsic transseptal conduction
delay. However, overall correlation between pAVOpt and either
parameter was low. This points to factors other than measured
electrical parameters (eg LV size) that may affect electrical
resynchronization during CRT, with important implication for CRT
programming and efficacy.

secondary prevention cases and inappropriate shocks in 3/74
(4%) primary and 2/23 (9%) secondary prevention cases.
Twenty-nine (81%) device system failures required
reintervention.
Conclusion: Epicardial device implantation is safe, shows
acceptable midterm outcomes in children, and may be the
preferred option in patients younger than 8-years-old. Close
device surveillance continues to be essential to detect lead failure
early and ensure timely reintervention.

PO-663-07
IMPACT OF INTRINSIC AND PACED PARAMETERS ON
BEST ELECTRICAL RESYNCHRONIZATION IN CARDIAC
RESYNCHRONIZATION THERAPY IN PATIENTS WITH
HEART FAILURE AND LBBB
Brian J. Wisnoskey BSE, PhD; Robin Stevenson M.S. and
Niraj Varma MD, PhD
Background: Electrical factors that may influence efficacy of
cardiac resynchronization therapy (CRT) are transseptal
conduction time during intrinsic conduction (the source of QRS
prolongation in LBBB), success of left ventricular (LV)
preexcitation during LV pacing, and programmed AV interval.
These have been tested separately, and whether they are codependent is unknown.
Objective: Elucidate the interrelationship (if any) between of
intrinsic transseptal delay and LV paced effects on AV interval
programming for best electrical resynchronization.
Methods: CRT patients with Strauss-type LBBB were studied.
Transseptal delay (TSt) was estimated from the onset of the
QRS to the peak of the first notch in at least two continuous
leads (I, aVL, V1 or V6) during intrinsic conduction. LV paced
conduction time was measured from LV pacing artefact to the
RV sensed iEGM (LVp-RVs). The optimal AV delay (pAVOpt)
was determined by the narrowest QRS duration achieved
during simultaneous biventricular pacing while adjusting the
paced AV delay from 50% to 95% of the PR interval
(increments of 5%).
Results: Seventy patients (57% Male, 30% ICM, 67610 yrs,
EF 2769%, qRV 18610 ms, qLV 125623 ms, and QRSd
166618 ms) were evaluated. The PR interval was 194633
ms (range 117-270 ms). The TSt during intrinsic conduction
was 57611 ms. The qlV/ QRS was 76612%, indicating
optimized LV lead position. During pacing, the LVp-RVs was
164627 ms. Optimal AV delay programming occurred at
8168 % of the PR interval (range 52-95%). The correlation
between pAVOpt (expressed as a percentage of PR interval)
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PO-664-01
TRIGGERS INITIATING VERY LATE RECURRENCES
FOLLOWING EXTENSIVE ABLATION INCLUDING LEFT
ATRIAL APPENDAGE ISOLATION IN ATRIAL FIBRILLATION
PATIENTS WITH OBESITY AND/OR OBSTRUCTIVE SLEEP
APNEA
Sanghamitra Mohanty MBBS, MD, MS, FHRS;
Domenico G. Della Rocca MD; Angel Quintero Mayedo;
Bryan MacDonald; Carola Gianni; Faiz Baqai;
Mohamed A. Bassiouny MBChB, MD;
G. Joseph Gallinghouse MD, FHRS; J. David Burkhardt MD,
FHRS; Rodney P. Horton MD, FHRS; Amin Al-Ahmad MD, FHRS,
CCDS; Luigi Di Biase MD, PhD, FHRS and Andrea Natale MD,
FHRS
Background: Obesity and obstructive sleep apnea (OSA) are
known risk factors for atrial fibrillation (AF).
Objective: We examined the prevalent triggers at redo for very
late recurrences following extensive ablations including left atrial
appendage (LAA)/coronary sinus (CS) isolation, in AF patients
with versus without obesity/OSA.
Methods: Consecutive AF patients with versus without obesity 6
obstructive sleep apnea (OSA) undergoing repeat ablation with
LAA/CS isolation performed at the prior procedure were included
in this analysis. High dose isoproterenol challenge (20-30 mg/min
for 10 minutes) was used to reveal PV reconnection and the nonPV triggers (focal atrial tachycardia, frequent premature atrial
contractions (PACs,  10/minute), or PACs triggering AF/atrial
flutter).
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Results: A total of 3909 AF patients (group 1: with obesity/
OSA: 1561; group 2: without obesity/OSA: 2348) receiving
extensive ablation including LAA/CS isolation were prospectively
monitored for arrhythmia recurrence. At 4 years, 688 patients
(group 1: 332/1561 (21%) vs group 2: 356/2348 (15%), p,0.001)
received repeat ablation and were included in the current
analysis. The study cohorts included 104 and 154 females in
group 1 and 2 respectively. Locations of ectopic triggers are
provided in table 1. PV reconnection was observed in none.
Significantly higher prevalence of triggers were noted in the
posterior wall, lateral wall and perimitral area in obese/OSA men
whereas in women with obesity/OSA, more patients had triggers
located in the CS, RAA, perimitral area, roof and MV annulus,
compared to their non-obese/no-OSA counterparts.
Conclusion: This is the first study to report gender-specific
difference in locations of arrhythmia-triggers in AF patients with
versus without obesity/OSA, undergoing repeat procedure for
very late recurrence following extensive ablations including
isolation of LAA and CS. Moreover, presence of comorbidities
was associated with significantly lower ablation-success. This
information would be critical in potentially customizing the
ablation-strategy based on gender and comorbidities in AF
patients experiencing late recurrence.

patients in whom non-PV triggers were detected but not targeted
for ablation.

PO-664-02

A NOVEL PREDICTOR OF EPICARDIAL BREAKTHROUGH
DURING CATHETER ABLATION OF PERIMITRAL ATRIAL
FLUTTER

ASSOCIATION OF NON-PULMONARY VEIN TRIGGERS
WITH EARLY RECURRENCE FOLLOWING INDEX
ABLATION IN PATIENTS WITH PERSISTENT ATRIAL
FIBRILLATION
Sanghamitra Mohanty MBBS, MD, MS, FHRS; Sai Shishir Shetty;
Domenico G. Della Rocca MD; Angel Quintero Mayedo;
Bryan MacDonald; Carola Gianni; Faiz Baqai;
Mohamed A. Bassiouny MBChB, MD;
G. Joseph Gallinghouse MD, FHRS; J. David Burkhardt MD,
FHRS; Rodney P. Horton MD, FHRS; Amin Al-Ahmad MD, FHRS,
CCDS; Luigi Di Biase MD, PhD, FHRS and Andrea Natale MD,
FHRS
Background: While catheter ablation is a widely used
therapeutic intervention for atrial fibrillation (AF), there is no
consensus regarding the best ablation strategy in persistent AF
(PerAF) yet.
Objective: We evaluated two different ablation approaches in
PerAF patients undergoing their first catheter ablation.
Methods: Consecutive PerAF patients receiving their first
ablation procedure from 2016-20 were included in this analysis
and prospectively followed up for arrhythmia-recurrence. Based
on the ablation targets at the index procedure, patients were
classified into, group 1: isolation of pulmonary veins (PVI) + left
atrial posterior wall (PWI) and group 2: PVI+ PWI+ ablation of
non-PV triggers (ectopic triggers originating from interatrial
septum, superior vena cava, left atrial appendage, crista
terminalis and coronary sinus). Arrhythmia monitoring was
performed using event recorder for the first 5 months and
quarterly office visits, 12-lead ECG and 7-day holter monitoring.
Any arrhythmia of .30 second duration on/off-antiarrhythmic
drugs (AAD) within 6 months post-ablation were considered as
early recurrence.
Results: A total of 410 and 488 patients were included in group 1
and 2 respectively. Baseline characteristics of the study
population is given in table 1. At 6 months, 115 (28%) from group
1 vs. 97 (19.8%) from group 2 experienced recurrence
(p50.004), of which 86/115 (74.8%) and 77/97 (79.4%)
underwent redo ablation and the remaining received
cardioversion (p50.54).
Conclusion: In this series, early recurrence leading to redoablation or cardioversion was significantly higher in PerAF

PO-664-03

Chheng Chhay MD; Chu-Yu Hsu; Shih-Lin Chang MD, PhD;
Yenn-Jiang Lin MD, PhD; Li-Wei Lo MD, PhD; Tze-Fan Chao; FaPo Chung MD, PhD; Jo-Nan Liao MD; Ting-Yung Chang MD;
Chin-Yu Lin MD; TA-CHUAN TUAN MD; Ling Kuo; ChihMin Liu MD; Shin-Huei Liu MD; Pei Heng Kao MD; Wei Tso Chen;
Ming-Jen Kuo and Shih-Ann Chen MD
Background: Catheter ablation of perimitral atrial flutter (AFL) is
still challenging, and may need epicardial ablation.
Objective: This study aimed to identify the predictor for epicardial
breakthrough during catheter ablation of perimitral AFL.
Methods: This retrospective study recruited 40 patients who
received successful catheter ablation of perimitral AFL from
January 2016 to June 2021. The patients were divided into two
groups: group 1 (n518) successful endocardial ablation, and
group 2 (n522) successful epicardial ablation following
unsuccessful endocardial ablation owing to incomplete mitral
block or unachievable termination atrial flutter. The baseline
characteristics, medical history, echocardiography parameters
and electrophysiological characteristics were studied.
Moreover, the local electrogram (EGM) interval of coronary
sinus (CS) duration perimitral AFL was measured before
catheter ablation.
Results: There was no significant difference in the past medical
history, baseline characteristics and echocardiography
parameters before receiving ablation between two groups. In
group 2, 60% of successful epicardial ablation was performed
intra-CS ablation and 40% in VOM ethanol infusion. Group 2
patients had a longer EGM interval of distal CS than that in group
1 (CS1-2: 64.2 617.5 vs. 42.4 610.09 ms, P50.008, CS3-4:
57.13 619.4 vs. 43.8 67.5; P50.001). The conduction velocity at
successful site was slower in group 2 compare to group 1 (0.18 6
0.05 vs. 0.75 6 0.19, P50.040). In univariate Cox regression
analysis, Distal local EGM interval and percentage were
associated with the need of epicardial ablation (P50.008 and
0.001, respectively). In the multivariate analysis, distal EGM
interval (CS1-2) was identified as independent predictor of the
need of epicardial ablation.
Conclusion: Longer ECG interval of CS distal was associated
with the need of epicardial ablation following endocardial ablation
for perimitral AFL.
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electrical and mechanical properties. The measured parameters
showed significant differences beyond 10 reusages. (Image 1
and Image 2).
Conclusion: The electrical and mechanical properties of reused
diagnostic EP catheters [of the 2 types that were tested from a
particular manufacturer] did not differ significantly from new ones
till 10 uses.

PO-664-05
LOCAL AREA STRAINS FROM RETROSPECTIVE GATED
COMPUTED TOMOGRAPHY IMAGING TO DETECT ATRIAL
FIBRILLATION

PO-664-04
REDUCE, REUSE, RECYCLE - DOES THE 21ST CENTURY
MANTRA APPLY TO DIAGNOSTIC EP CATHETERS?
Anand Manickavasagam MBBS, MD, DM; Sirish Chandra Srinath
Patloori MBBS, MD, CEPS-A; David Chase MBBS and
John Roshan
Background: Diagnostic and therapeutic electrophysiology (EP)
catheters are labelled as single use devices (SUDs). These
catheters are reused multiple times after sterilization to reduce
medical costs in developing countries. The repeated usage may
alter the functional characteristics of the catheters thereby
rendering it unsafe. We devised a methodology to analyze the
electrical and mechanical properties of diagnostic EP catheters.
Objective: To determine the number of uses beyond which there
is significant deterioration in the electrical and mechanical
properties of diagnostic EP catheters.
Methods: 12 quadripolar and 21 decapolar diagnostic
deflectable catheters from a single manufacturer which were
reused multiple times were analyzed. The number of times each
catheter was reused was noted. 3 new catheters from each
category were also analyzed. Each catheter was analyzed for
electrical and mechanical properties. Electrical properties were
analyzed by measuring impedance across electrode pairs at
different current strengths. Mechanical properties were analyzed
by measuring angle and radius of curvature on maximal
deflection along with force exerted at the tip. One way ANOVA
was used for comparison of means among groups. For
comparison, all parameters were normalized (z-score) to those of
the corresponding new catheter.
Results: The assessed parameters showed greater discrepancy
as the number of reusages increased. This was observed both in

Charles Sillett MSci; Orod Razeghi BS, PhD;
Marina Strocchi MSci, PhD; Caroline H. Roney PhD;
Hugh O’Brien; Daniel Ennis; Ulrike Haberland; Ronak Rajani;
Christopher A. Rinaldi MBBS, MD, FHRS and
Steven A. Niederer PhD
Background: Atrial fibrosis burden is a hallmark of atrial
fibrillation (AF) and correlates with left atrial (LA) strain. Whilst
echocardiographic techniques measure global strain, methods to
measure regional strains that could reveal local fibrosis are
limited. Retrospective gated computed tomography (CT) imaging
with feature tracking can yield local area strain measurements
and enable the detection of local akinetic and potentially fibrotic
regions of the LA endocardium.
Objective: To investigate whether LA endocardial area strains
derived from gated CT imaging are changed in the presence of
AF in heart failure (HF) patients.
Methods: Thirty HF patients underwent ten-frame gated CT
imaging. Feature tracking was used to deform a LA endocardial
mesh from end-diastole to end-systole. Local surface percentage
area change was calculated (Fig A), and elements with an area
change with magnitude , 5% were classified as akinetic (Fig B).
The percentage of total surface area that was akinetic was used
to stratify patients as having HF or HF + AF.
Results: More of the atria surface was akinetic in patients with
HF + AF (n58), than patients with HF only (n522) (17.8 6 4.6 %
vs 10.8 6 5.0 %, p 5 0.002) (Fig C). ROC analysis using akinetic
percentage of surface area to detect AF resulted in an AUC of
0.83, a sensitivity of 0.88 and a specificity of 0.73 using a
threshold of 13.4 % (Fig D).
Conclusion: Retrospective gated CTwith feature tracking can be
used to measure local area strains of the LA endocardium, and
patients with AF are more likely to have akinetic regions in their
atria, potentially due to a higher LA fibrosis burden.
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PO-664-07
FREQUENCY DOMAIN ANALYSIS OF UNIPOLAR
ELECTROGRAMS IDENTIFIES PRESENCE OF MIDMYOCARDIAL FIBROSIS IN NON-ISCHEMIC
CARDIOMYOPATHY
John Whitaker BCH, BM, PhD; Taylor E. Baum;
Pierre C. Qian MBBS, PhD; Anton J. Prassl; Gernot Plank PhD;
Emery N. Brown; Hubert Cochet MD, PhD; William H. Sauer MD,
FHRS, CCDS; Martin J. Bishop PhD and Usha B. Tedrow MD,
MS, FHRS

PO-664-06
PHRENIC RELOCATION BY ENDOSCOPY &
INTENTIONAL PNEUMOTHORAX USING CARBON DIOXIDE
(PHRENIC) TECHNIQUE FOR PERI-PHRENIC ATRIAL
ARRHYTHMIAS
Rajan L. Shah MD; Alexander Perino MD; Paul J. Wang MD,
FHRS; Anson M. Lee MD and Nitish Badhwar MBBS, FHRS
Background: Strategies to prevent right phrenic nerve [PN]
injury during ablation can be difficult to employ, including
unsatisfactory complication rates with methods attempting to
displace the PN by pericardial manipulation. Single lung
ventilation and “intentional pneumothorax” by thoracic
insufflation of carbon dioxide may optimize PN protection during
delivery of radiofrequency ablation.
Objective: The purpose of this study was to validate the
PHRENIC hybrid technique to enhance phrenic nerve
relocation in cases of peri-phrenic atrial tachycardia [AT].
Methods: In our single-center prospective case series, five
consecutive patients referred after aborted study for multi-drug
refractory AT underwent protocolized endocardial mapping
beginning with confirmed PN overlap to the critical AT focus.
Demarcation of PN course was established by A) high output
pacing (5-15 mA at 2 ms) resulting in diaphragmatic stimulation,
B) visualization of PN by intracardiac echocardiography, C)
thoracoscopic visualization when applicable. After baseline
induction of AT, activation mapping and reassessment of PN
course was repeated meticulously following each stepwise
escalation involving the PHRENIC technique 1) single left lung
ventilation, 2) intentional pneumothorax, then 3) thoracoscopic
guided manual displacement.
Results: Acute successful PN relocation and target ablation of
AT was accomplished in all cases (5/5). Displacement occurred
by single lung ventilation (n52 patients), escalation to intentional
pneumothorax (n52), and escalation to thoracoscopic guided
manual displacement (n51, pericardial adhesions). There were
no procedural complications. At median follow-up of 21 months
(adhesive patch monitor at 3, 6, 12 month), no patient
experienced symptomatic AT recurrence (freedom from drugs
100%).
Conclusion: The PHRENIC technique, a stepwise approach
of single lung ventilation followed by thoracic carbon dioxide
insufflation under endoscopy, can effectively mobilize the
PN, avoiding unnecessary invasion of the pericardium, and
can expand the safety of catheter ablation for peri-phrenic
AT.

Background: Unipolar and bipolar endocardial voltage is
insensitive for the identification of mid-myocardial fibrosis (MMF),
however characteristic electrogram (EGM) features have been
associated with ventricular tachycardia (VT) substrate beyond
typical voltage thresholds. Our prior analysis has demonstrated
endocardial EGM frequency content can be predictive of mid
myocardial substrate during needle catheter VT ablation.
Objective: To determine whether the frequency content of
unipolar and bipolar EGM signals could be used to identify MMF.
Methods: 13 patients with non-ischemic cardiomyopathy (NICM)
undergoing VT ablation with pre-procedural tissue
characterization using cardiac computed tomography (CCT)
imaging with late-iodine enhancement (panel A) were assessed.
Tissue was classified according to the presence of MMF at that
location. Filtered unipolar and bipolar EGMs (panel B and C)
underwent frequency transformation using multitaper spectral
estimation to generate the power spectrum (PS, panel D) of that
EGM. A logistic regression classifier was trained to identify the
presence of MMF using either EGM magnitude (EM) or PS.
Results: 13 patients (age 28 - 73, male 5 11, mean LV ejection
fraction 37+/-13%, 0 - 3 prior VT ablations) were included. 6030
EGMs were analyzed (MMF 5 2464). In each case, PS was more
accurate than EM in identifying the presence of MMF. Area under
the curve was consistently higher for PS vs EM classification
(AUC 0.874 vs 0.596, p,0.0001)( panel E).
Conclusion: Frequency domain analysis of endocardial EGMs
permits quantification of EGM features characteristic of MMF and
is more accurate for the identification of MMF than bipolar or
unipolar voltage threshold. Frequency domain analysis of EGMs
is a promising marker and may permit identification of MMF
during ablation of VT in NICM.

PO-664-08
FIRST TREATMENT OF VENTRICULAR TACHYCARDIA (VT)
IN A PATIENT WITH CHAGAS DISEASE USING ETHANOL
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ABLATION IN THE CORONARY VENOUS SYSTEM: A CASE
REPORT

PO-665-01

Thomas Flautt DO and Miguel Valderrabano MD

THE BLIP SIDES OF ADVISOR HD GRID MAPPING
CATHETER - MAUDE DATABASE ANALYSIS

Background: Patients with Chagas disease and ventricular
tachycardia (VT) often have epicardial circuits requiring
epicardial mapping and ablation, which can be hampered by
epicardial fat and coronary vessels. Retrograde coronary venous
ethanol ablation (RCVEA) has proven to be a feasible, safe, and
effective treatment for ventricular arrhythmias arising from deep
intramural regions or near coronary vessels. We describe the first
case of ethanol being used in the coronary venous system to
create an epicardial ablation in a patient with chronic Chagas VT.
Objective: To show RCVEA can successfully treat epicardial
ventricular tachycardia secondary to Chagas disease.
Methods:
Results: An 81-year-old female with a significant past medical
history of persistent atrial fibrillation, sinus node dysfunction with
dual chamber pacemaker implant, presented with complaints of
pre-syncope. Device interrogation revealed 45 min of
monomorphic VT. Cardiac MRI revealed an ejection fraction of
48% with 21% scar in the infero-basal left ventricle (LV) and the
LV septum. A presumptive diagnosis of sarcoidosis was made.
During EP study, extensive endocardial scar was mapped in the
basal LV and VT (264 ms cycle length) was induced. Endocardial
scar homogenization was performed first, without altering VT
inducibility. Prior to epicardial access, coronary venography
identified an epicardial vein overlying the endocardial scar, where
late potentials were mapped and pace-maps matched VT
morphology. Ethanol was delivered in this posterolateral vein
using a double-balloon approach, creating an epicardial and midmyocardial lesion seen on intracardiac echocardiography (Figure
1). VT was no longer inducible at 400 ms with triple extrastimuli.
Biopsies of the LV were negative for sarcoidosis however
serology was positive for chronic Chagas disease. Five months
post procedure, the patient has had no recurrences of VT.
Conclusion: Ethanol ablation was effective in treating epicardial
VT secondary to chronic Chagas disease. RCVEA can offer
electrophysiologist another option in their armamentarium of
treatments against epicardial VT.

Narut Prasitlumkum MD; Jakrin Kewcharoen MD;
Rahul Bhardwaj MD; Ravi Mandapati MD, FHRS, CCDS, CEPSP; Dhanunjaya R. Lakkireddy MD, FHRS and Jalaj Garg MD
Background: The Advisor HD Grid Mapping Catheter (Abbot,
Chicago, Illinois) is one of first-of-its-kind electrode configuration
(equipped with 16 electrodes) for high-density mapping. Despite
the high-tech design, the catheter is not without glitches.
Objective: We aimed to investigate any reported issues with HD
Grid mapping catheter from MAUDE database.
Methods: The MAUDE database is an electronic repository of
adverse events involving medical devices sent to the FDA. A
MAUDE database search was conducted on November 1, 2021,
for reports received between November 1, 2019, to October 31,
2021, to gather all adverse events associated with the Advisor
HD Grid mapping catheter using the term “HD Grid” in the brand
name section. The adverse events were adjudicated to various
categories based on the review of the event description for each
medical device report (MDR).
Results: A total of 155 events [device related 46.4% (n572) and
patient related 53.5% (n583)] were reported in 117 MDRs during
the study period. Of total device related events, the most common
was catheter entrapment (31.9 %, n523), frayed material
(22.2%, n516), material separation/break (11.1%, n58), display
issues (5.5%, n54), signal noise (5.5%, n54) and difficulty
removing the catheter (11.1%, n58). Of the patient related
events, 43.4% (n536) were pericardial effusion, 19.3% (n516)
cerebrovascular accident, 9.6% (n58) embolic events, 4.8%
(n54), bleeding, and 3.6% (n53) tissue trapped on the catheter.
Of 117 total MDRs, 4 deaths were reported.
Conclusion: Several issues have been reported that are relevant
to the mapping catheter. Problems recognizances and early
troubleshooting may help limit its negative impacts as well as
improve in patients’ quality of cares.

PO-665-02
NONINVASIVE CARDIAC MAPPING DURING SINUS
RHYTHM IDENTIFIES TARGETS FOR SUCCESSFUL
CATHETER ABLATION OF VENTRICULAR TACHYCARDIA
Breck Sandvall MD; Rugheed Ghadban MD and
Phillip Cuculich MD
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Background: Accurate and expedited identification of scar
regions most prone to reentry helps guide ventricular tachycardia
(VT) ablation. Several methods for catheter mapping in sinus
rhythm have been studied, including isochronal late activation
mapping (ILAM) and deceleration zones (DZ). Noninvasive
electrocardiographic imaging (ECGI) of sinus rhythm may identify
these areas before the procedure.
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Objective: To identify signatures of reentrant VT circuits with
noninvasive sinus rhythm mapping.
Methods: Consecutive patients with scar-mediated VT who
underwent catheter ablation and pre-operative ECGI
(CardioInsight, Medtronic) were included. Noninvasive ECGI
sinus rhythm maps were adjudicated retrospectively by two
investigators, blinded to the results of catheter mapping. Four
ECGI features were analyzed (Figure 1): ILAM (Panel A); DZ
(Panel B); lowest voltage (,10% maximum reconstructed
unipolar, Panel C); wave curvature using activation vectors (Panel
D). Sinus rhythm ECGI features and catheter ablation locations
were scored on a 30-segment biventricular model (Figure 2).
Results: Twenty-nine distinct VTs were used for analysis from 13
patients (mean age 62 years [range 44-77], mean ejection fraction
39% [range 15-63%], 8% female, 54% ischemic cardiomyopathy).
Successful VT ablation was performed on the septum (34%), left
ventricle (49%), or right ventricle (17%). Positive and negative
predictive values (PPV, NPV) of the four ECGI sinus rhythm
features to predict VT catheter ablation site are as follows: ILAM
(PPV 29%, NPV 97%); DZ (PPV 39%, NPV 97%); lowest voltage
(PPV 45%, NPV 97%); wave curvature (PPV 59%, NPV 98%).
Sensitivity was highest for lowest voltage (76%) and DZ (69%).
Specificity was . 90% for all four ECGI features; normal ECGI
segments rarely harbored VT circuits. Successful VT ablations
were directly inside or adjacent to segments of lowest voltage and/
or DZ in 27/29 (93%) of VTs.
Conclusion: In patients with scar-mediated VT, ECGI in sinus
rhythm can identify functional and fixed substrates for VT reentry.
Deceleration zones and lowest unipolar voltage during sinus
rhythm were associated closely with successful VT ablation
locations. If established in larger studies, ECGI in sinus rhythm
may be used to guide VT ablation, particularly if VT is
noninducible or poorly tolerated.
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PO-665-03
ADVERSE EVENTS ASSOCIATED WITH THE CARTO 3
MAPPING SYSTEM: A FOOD AND DRUG ADMINISTRATION
MAUDE DATABASE STUDY
Tharun Bandarupalli MD; Kuldeep Shah MD; Ravi Mandapati MD;
Rahul Bhardwaj MD; Tahmeed Contractor MD;
Dhanunjaya R. Lakkireddy MD and Jalaj Garg MD
Background: CARTO 3 (Biosense Webster, Diamond Bar, CA)
is a widely used system for mapping and ablation of arrhythmias.
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 CARTO 3
system.
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 30,
2021, for reports received between November 1, 2014, and
November 1, 2021.
Results: Amongst the 177 events reported, 249 issues were
identified. The most common was display issue (154 events,
61%) - map shift (101, 65%), ECG visibility (24 events, 15%),
signal noise (21 events, 14%) and catheter visualization issue
(8 events, 5%). Functional issues were identified in 26 events
(10%) - inability to pace (20, 77%), visitag issues (4, 15%)
and 2 miscellaneous events (advanced reference annotation,
soundstar issues). Hardware issues were identified in 26
events (10%) - patch failure (6, 23%), patient interface unit
(PIU) communication (5, 19%), station shutdown (4, 15%),
bent pin in PIU (3,12%), impedance issue (2, 8%) and 6
miscellaneous events (package foreign material, fire, expired
product, damaged cable, ECG lead disconnection,
smartablate generator issue). These events lead to patient
issues in 43 reports (17%) such procedure abortion
(33, 76%), delay (7, 16%) and pericardial effusion/tamponade
(3, 7%).
Conclusion: Several events have been reported with the
CARTO 3 mapping system including display, functional and
hardware issues that can lead to procedure abortion, delay and
rarely pericardial effusion.
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PO-665-04

PO-665-05

CARDIOVASCULAR OUTCOMES AMONG PATIENTS WITH
OBSTRUCTIVE SLEEP APNEA AND ATRIAL FIBRILLATION

GENDER STRATIFIED ANALYSIS: POST ATRIAL
FIBRILLATION (AF) ABLATION OUTCOMESREAL WORLD
DATA

Mehak Dhande MD; Shruti Bidani BS; Jianhui Zhu PhD;
Floyd Thoma BS; Suresh Mulukutla MD; Andrew H. Voigt MD,
FHRS; Konstantinos N. Aronis MD, PhD;
Krishna Kancharla MBBS; Oscar Marroquin MD, FACC;
Mark Estes MD, FHRS, CCDS; Oscar Marroquin MD, FHRS;
Oscar K. Marroquin Orantes MD, FHRS and Aditya Bhonsale MD,
FHRS
Background: The presence of obstructive sleep apnea (OSA) is
associated with an increased risk of incident atrial fibrillation (AF),
and clinical recurrence despite ablation therapy. However, the
impact of OSA on cardiovascular (CV) outcomes especially in
younger patients with established AF remains unknown.
Objective: To study the association of OSA with long term
outcomes especially mortality, stroke and CV hospitalizations
including those for heart failure (HF) and AF.
Methods: Electronic health record and administrative data was
used to ascertain baseline characteristics, risk factors,
comorbidities and CV outcomes in patients with AF in a multihospital healthcare system between January 2010 and May 2021
and analyzed using Cox multivariable analysis. International
Classification of Disease 9 and 10 billing codes informed the
diagnosis of OSA.
Results: Of the total 62,871 AF patients studied, 14% (n54948,
mean age 68.1 6 11) had OSA. OSA patients were significantly
more likely to be male (66%, p,0.001), non-white (9%,
p,0.001), obese (BMI 35.6 6 7.9, p ,0.001) and have a higher
burden of CV risk factors (HTN 80% p,0.001, DM 39% p,0.001,
CAD 39% p,0.001, smoking 59% p,0.001, PVD 8% p,0.001
and prior stroke 12% p,0.001), compared to AF patients without
OSA. Over 4.9 6 3.1 years of follow up, presence of OSA was
associated with an increased risk of CV (HR 1.1, CI 1.0-1.1,
p,0.001) and AF (HR 1.1, CI 1.0-1.1 p,0.001) hospitalizations
(Figure 1A, 1B), and a higher likelihood of CV interventions (PCI
5%, p,0.001, PVI 6%, p,0.02, cardioversion 14% p,0.001)
without any impact on stroke risk (p50.33). Younger patients with
OSA were at elevated risk of HF hospitalization (Age 18: HR 1.7,
CI 1.3-2.1 p,0.001; Age 50: HR 1.2 CI 1.2-1.4 p,0.001) and allcause mortality (Age 18: HR 1.6, CI 1.2-2.2 p,0.001; Age 50: HR
1.2 CI 1-1.3 p 5 0.017) (Figure 1C, D).
Conclusion: In a large real-world AF cohort, OSA patients were
primarily younger, obese, male, non-white, and had substantial
CV risk factors. OSA was an independent risk factor for CV and
AF hospitalizations and correlated with more CV interventions.
Younger OSA patients had a higher HF hospitalization and
mortality risk.

Abdelrhman Abumoawad; AAMER UBAID; Mohamed Ahmed;
Islam shatla; Osama Okasha; Kirolos Barssoum; Angel Garcia;
Shais Jallu and Angel Lopez-Candales
Background: Catheter-based ablation of trigger points by
isolating the pulmonary vein is one of the most common
management strategies for AF. We sought to investigate the
gender-based difference affecting outcomes post AF
ablation.
Objective: We thought to examine (CA-AF) outcomes from the
National Readmission Database (NRD) based on gender.
Methods: We identified patients from the Nationwide
Readmission Database (NRD) who underwent AF ablation
between 2016-2019 using ICD- 10 codes. Outcomes were allcause and cause-specific 30-day readmissions. Adjusted
Multivariable regression was conducted for 30 days readmission
adjusting for patient demographics, hospital characteristics, and
Elixhauser Comorbidity Index. STATA BE 17 was used for data
analysis.
Results: We identified 40,174 patients who underwent AF
ablation of which 45% (n518,168) were female. Prolonged
length of stay (30% vs 22%) and Acute heart failure exacerbation
(AHF) (24.6% vs 18.6%) were the statistically significant
complications in the female cohort compared to men during the
index admission with p-value ,0.001. No statistical difference in
major adverse cardio or cerebrovascular events (MACCE), acute
kidney injury (AKI) or shock was found between the groups. Post
ablation 13% (n55,496) patients were readmitted within 90 days.
Females had higher 90-day readmission compared to men (16%
vs 12%, p-value,0.001) but no statistical difference was found in
the MACCE or other complications at readmission between the
genders. Acute HF, gastrointestinal bleed, AF/Flutter, and AKI
were the most common causes of readmission. The following
factors were associated with higher risk of readmission in
multivariate regression analysis: length of stay . 4 days (OR 1.35
95% CI 1.19-1.51, p,0.001), coronary artery disease (OR 1.21
95% 1.1-1.34, p ,0.001) chronic pulmonary disease (OR 1.42
95% CI 1.28-1.57, p ,0.001) and diabetes (OR 1.3 95% CI 1.141.48, p,0.001).
Conclusion: Although no differences in MACCE were seen in
the index or readmission between genders; the female gender
was found to have significantly higher 90-day readmission,
Longer stay at index admission, CAD, chronic pulmonary
disease, and diabetes were associated with a higher risk of
readmission.

PO-665-06
ROLE OF WALL THICKNESS CHANNELS IN FUNCTIONAL
SUBSTRATE ABLATION OF SCAR-RELATED
VENTRICULAR TACHYCARDIA
Benjamin Freedman; Timothy Richard Maher MD;
Andrew H. Locke MD; Shu Yang MD; Madison Tracey;
Rokas Liubauskas and Andre d`Avila MD, PhD
Background: In patients with scar-related VT from ischemic
cardiomyopathy (ICM) undergoing VT ablation, CT-derived wall
thickness channels (WTCs) may coincide with VT isthmuses. It is
unknown if WTCs coincide with lines of block during mapping in
sinus or paced rhythm. Furthermore, WTCs have yet to be
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characterized in patients with VT from non-ischemic
cardiomyopathy (NICM).
Objective: To characterize WTCs in patients with VT and ICM or
NICM and the relationship of WTCs to lines of electrical block
during functional substrate mapping.
Methods: Patients referred for ablation of scar-related VT with
pre-procedure cardiac CT were included. Using 3D CT
reconstructions (inHeart, France), WTCs (ridges of thin
myocardium surrounded by thinner myocardium) were identified.
WTC orientations were categorized as curved, longitudinal,
transverse, oblique, or short apical. In ICM patients, lines of block
on activation maps were identified using the extended earlymeets-late (EEML) algorithm in CARTO 3 version 7 (Biosense
Webster, CA) with a threshold of 30% of the mapped activation
window. EGMs were annotated to latest sharp bipolar signal or
unipolar -dV/dT whenever present. CT reconstructions were
retrospectively co-registered with electroanatomic maps. WTCs
and EEML lines were considered collocal when 5 mm apart.
Results: Among NICM patients with wall-thinning, there were 8.7
6 4.2 WTCs per patient vs. 7.4 6 4.4 among 20 ICM patients
(p50.48). Mean WTC length (35 6 19 mm vs. 34 6 19 mm,
p50.65) and summative WTC length (276 6 150 mm vs. 299 6
170 mm, p50.77) were similar in ICM and NICM patients. Of 208
total WTCs among 27 patients, 24% were longitudinal, 32%
transverse, 30% oblique, 12% curved, and 2% short apical.
There was no difference in distribution of WTC orientation
between ICM and NICM patients. Forty-four EEML lines were
identified in 10 ICM patients, with mean of 4.4 6 2.5 per patient
and mean length of 15 6 15mm. Similar proportions of EEML
lines were parallel (44%) vs. perpendicular (56%) to nearest
WTC (p50.45). WTC position was 58% sensitive for presence of
EEML line, with positive predictive value of 30%.
Conclusion: In patients with scar-mediated VT, NICM patients
with wall-thinning exhibited WTCs of similar abundance, length
and orientation to ICM patients. WTCs were poorly predictive of
lines of block in ICM patients.

PO-665-07
TIMING OF CRITICAL ISTHMUS AND USEFULNESS OF
ACTIVATION MAPPING WITH WINDOW OF INTEREST
FROM END TO END OF P WAVE IN COMPLEX SCARRELATED ATRIAL TACHYCARDIAS
Chang Hee Kwon PhD
Background: In activation mapping of scar-related atrial
tachycardias, there was no reference of mapping window of
interest. We assumed that critical isthmus has the slowest
conduction velocity, and thus, may be located in flat area after
prominent P wave.
Objective: We examined the timing of successful termination
site and whether activation mapping with window of interest from
end to end of P wave can identify critical isthmus of scar-related
atrial tachycardias.
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Methods: We retrospectively evaluated 40 patients with 54 atrial
tachycardias. Twenty six (65%) had previous heart surgery.
Macroreentry was defined as a circular excitatory pathway 30
mm with electrical activity occurring throughout the tachycardia
cycle and microreentry was defined as a circular excitatory
pathway ,30 mm with electrical activity occurring throughout the
tachycardia cycle. We defined critical isthmus site as successful
termination site.
Results: In 54 atrial tachycardias, macroreentry was 46 and
microreentry was 8. Mean tachycardia cycle length was 293.3 6
51.6 msec; 293.5 6 53.8 msec in macroreentry and 292.2 6 39.2
msec in microreentry (P 5 0.949). The timing of critical isthmus
site from the end of P wave was -4.2 6 31.0 msec; -8.9 6 29.3
msec in macroreentry and 24.0 6 26.7 msec in microreentry (P 5
0.005). The ratio of critical isthmus timing to total cycle length was
-1.3 6 10.5 %; -3.0 6 9.8 % in macroreentry and 8.3 6 9.2 % in
microreenry (P 5 0.004). Figure 1 shows critical isthmus timing
from the end of P wave according to types and mechanisms of
atrial tachycardias. Figure 2 shows critical isthmus timing to
tachycardia cycle length from the end of P wave according to
types and mechanisms of atrial tachycardias.
Conclusion: Critical isthmus of complex scar-related atrial
tachycardias is located within 10% backward and forward from
the end of P wave of tachycardia cycle length. Early meet late site
in activation mapping with window of interest from end to end of P
wave is useful to identify the location of critical isthmus of
complex scar-related atrial tachycardias.

PO-665-08
PACE SUPPRESSION OF A PVC FROM AN LV ANNULAR
VEIN VIA ANODAL CAPTURE
Ethan Gregory Hoch MD; Risheek Kaul MD; Daniel Frenkel MD,
FHRS; Rhadames A. Rojas MD; Sei Iwai MD, FHRS and
Jason T. Jacobson MD, FHRS
Background: Programmed stimulation and burst pacing are
used to elicit triggered activity. However, when it is limited, pace
mapping is often used to localize premature ventricular
contractions (PVCs) and ventricular tachycardia (VT).
Objective: We report an interesting case of PVC suppression by
pacing from the site of origin.
Methods: N/A
Results: A 66-year-old man with a history of VT and PVCs s/p
prior ablation presented with recurrence of symptomatic PVCs.
Previous cardiac MRI revealed normal biventricular function and
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no late gadolinium enhancement. During his initial procedure,
idiopathic VT arising from the non-coronary cusp of the aortic
valve as well as PVCs arising from the commissure between the
right and left coronary cusps were ablated. The clinical PVC was
left bundle, right inferior axis with V2 transition and was
bigeminal. A coronary sinus venogram revealed a LV annular vein
branching off the great cardiac vein. A 2F octapolar catheter was
advanced there. Local electrograms were 50 ms pre-PVC.
Bipolar pace mapping at an output of 10 mA and 2 ms pulse
duration was a 97% match and resulted in immediate
suppression of the PVC for over 1 minute. Programmed
stimulation from the RV did not affect the PVC. An ablation
catheter was advanced to the corresponding area in the LV
endocardium, the aorto-mitral curtain and left fibrous trigone,
directly across from the site of pacing. Radiofrequency ablation
with half normal saline irrigation resulted in acceleration and then
elimination of the PVC in less than 20 seconds.
Conclusion: Triggered activity is often the mechanism of PVCs,
and inducible by pacing. In this case, pace suppression was
unexpected. Potential mechanisms of this finding include pace
suppression of an automatic focus, phase 4 block from a site of
scar (prior ablation), and mechanical suppression from the
catheter. These are unlikely as remote site pacing had no effect
and the catheter was in stable position. More likely suppression
occurred as a result of hyperpolarization, presumably from
anodal capture due to high-output pacing. The hyperpolarized
abnormal tissue may have taken longer in phase 4 to reach the
threshold potential for an action potential. This case raises the
possibility that anodal stimulation could aid in identification of
arrhythmia origins prior to ablation.
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Francis E. Marchlinski MD, FHRS and Pasquale Santangeli MD,
PhD
Background: Ablation of outflow tract (OT) ventricular
arrhythmias may be limited by a deep intramural location of the
arrhythmogenic source.
Objective: To evaluate the acute and long-term outcomes of
patients undergoing ablation of intramural OT premature
ventricular complexes (PVCs).
Methods: This multicenter series included patients with
structurally normal heart or nonischemic cardiomyopathy and
intramural OT PVCs defined by the following criteria (two or
more): (a) earliest endocardial o epicardial activation ,20 ms
pre-QRS after comprehensive mapping; (b) earliest ventricular
activation recorded in a septal coronary vein; (c) no PVC
suppression or only transient suppression with endocardial or
epicardial ablation, requiring ablation from multiple sites, lowionic irrigation, bipolar ablation or other non-conventional
techniques.
Results: Ninety-one patients (age 55.2614.5 years, 55% male,
ejection fraction 47.6613.9%) were included, with a mean PVC
burden of 21.5610.9%. Thirty patients had had previous
ablations (1 to 3 attempts). All PVCs had inferior axis, with LBBB
pattern in 68% (n562) (transition at V3 in 40, V4 in 11, V2 in 6)
and RBBB pattern in 32% (n529). The earliest electrogram
recorded in the endocardium or epicardium (via coronary sinus)
preceded the QRS by 21.669.9 ms. In 29 patients (32%) direct
mapping of the intramural septum was performed using a wire or
multipolar catheter, and in 12 of these cases the earliest
activation was recorded within a septal perforator vein. Most
patients required special ablation techniques included sequential
unipolar ablation in 74% (n567), low-ionic irrigation in 26%
(n524) and bipolar ablation in 15% (n514). At the end of the
procedure, acute PVC suppression was achieved in 75% of
patients (n568), while in 16% (n515) there was a reduction in
PVC burden. The only complication was pericardial effusion in
one case. Following the procedure, the PVC burden was reduced
to 5.868.4%. The mean follow-up was 15614 months and 14
patients (15%) underwent a repeat ablation.
Conclusion: Ablation of intramural OT PVCs is challenging;
acute arrhythmia elimination is achieved in 3/4 patients and nonconventional approaches are often necessary for success.

PO-666-02
SYSTEMATIC IDENTIFICATION OF LOW VOLTAGE-HIGH
FREQUENCY ELECTROGRAM ZONES AT SITES OF LEFT
ATRIAL REENTRANT TACHYCARDIA TERMINATION
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PO-666-01
CATHETER ABLATION OF INTRAMURAL OUTFLOW
TRACT VENTRICULAR ARRHYTHMIAS: A MULTICENTER
STUDY
Andres Alonso Enriquez MD; Weeranun Dechyapirom Bode MD;
Piotr Futyma MD, PhD; Jackson J. Liang DO; Aleksandra Wrzos;
Lukasz Zarebski; Christian Adams; Carlos Andres Tapias MD;
Luis C. Saenz Morales MD; Victor Neira Vidal MD;
Mouhannad Sadek MD; John L. Sapp MD, FHRS;
Amir M. AbdelWahab MBChB, MD, MSci; Daniele Muser BS;
Adrian Baranchuk MD; Fermin C. Garcia MD;

Jose L. Merino MD, PhD; Steven Kim MSEE;
Margarita Sanroman-Junquera Ing.; Sergio Castrejón De la Vieja
Castrejón MD, PhD; Jatin Relan PhD; Juan Jose
Alarcón; Marcel Martinez Cossiani MD;
Carlos Escobar Cervantes MD, PhD; Antonio Cartón MD, PhD;
Borja Rivero Santana MD and Pablo Nicolas Tauber Molina MD
Background: Localization of the narrow isthmus of conduction of
left atrial local and macro reentrant tachycardia (LAMRT) circuits
within scar tissue is challenging. (Panel A). Near-field (NF)
electrograms are often obscured by and difficult to distinguish
from far-field (FF) activation. The peak frequency (PF) associated
with bipolar electrograms is a novel parameter which may
distinguish between NF and FF signals. (Panel B). However, the
potential value of PF for LAMRT ablation has never been
evaluated.
Objective: 1) To quantify the percentage of LA surface with low
voltage (LV) and NF signals 2) To study the proportion of LAMRT
ablation sites which were located within a LV-NF region or in the
vicinity of it (,10 mm away).
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Methods: LART bipolar voltage and activation maps were
generated with a 16-pole grid catheter (HD-Grid) during
tachycardia. (Panels A,B). PF maps were retrospectively
computed (Panels C,D). LV zones were defined according to a
cutoff ,0.3mV. Four different PF cut-off values (.250, .300,
.350 and .400 Hz) were assessed in the delineation of
overlapping LV-NF regions. (Panel E)
Results: 16 consecutive patients with 24 LAMRT’s targeted for
ablation were prospectively enrolled. 21/24 LAMRT’s were
terminated by radiofrequency application. (Panel F). The LV area
represented 47.7614% of the LA surface. The LV-NF area
represented 8.266.2%, 5.265.4%, 3.467.4% and 3.364.1% of
the LA surface by using 250, 300, 350, and 400 Hz PF cutoffs
respectively. There were 2.161 (range 0-3), 0.960.8(range 0-3),
0.560.6 (range 0-2) and 0.560.6 (range 0-2) LV-NF areas per
patient using 250, 300, 350 and 400 Hz PF cutoffs respectively.
At the optimal PF cutoff . 250Hz and voltage , 0.3mV, the site of
tachycardia termination by radiofrequency application was found
inside of a LV-NF region in 13/21 LAMRTs (sensitivity 68.4%),
and within 1cm of a LV-NF region in 19/21 LAMRTs (sensitivity
89.5%) respectively.
Conclusion: 1. Left atrial reentry termination sites by
radiofrequency application are often within or nearby LV-NF
areas as identified by the PF and voltage analysis of bipolar
electrograms. 2. Beyond conventional substrate mapping, the
systematic identification of high frequency activity within the low
voltage zone holds promise for rapid identification of isthmus
conduction critical to LAMRT’s.
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echocardiography (ICE). CartoSound (Biosense Webster)
incorporated echogenic areas into 3D maps. In a subset of
patients, late-gadolinium enhancement cardiac magnetic
resonance (LGE-CMR) imaged scar evolution within 48 hours
and after 1-month.
Results: ICE imaging showed the intramural location of ablated
tissue. LGE-CMR within 48 hours after VE showed intramural
microvascular obstruction (MVO) in 25/27 patients. Follow up
LGE-CMR after a median of 50 days showed evolution of MVO to
scar in 17 out of 18 scanned patients. Scar size 38 [IQR 1-56]
days after VE measured 2.6 [IQR 2-4] ml in focal LVS VAs and 4.9
[IQR 1.4-8.9] ml in substrate-based VAs.
Conclusion: VE leads to intramural ablation that can be tracked
intraprocedurally by ICE and creates areas of MVO that are
chronically replaced by myocardial scar.

PO-666-04
HYPOXIC RESPIRATORY FAILURE DUE TO IATROGENIC
ATRIAL SEPTAL DEFECT AFTER RADIOFREQUENCY
ABLATION REQUIRING PERCUTANEOUS CLOSURE

PO-666-03
INTRAMURAL ABLATION BY CORONARY VENOUS
ETHANOL INFUSION FOR VENTRICULAR ARRYTHMIAS:
SCAR CHARACTERIZATION BY INTRACARDIAC
ECHOCARDIOGRAPHY AND CARDIAC MRI
Stephanie C. Fuentes Rojas MD; Maan Malahfji MD;
Liliana Tavares MD, MS; Paul Antonio Schurmann MD;
Amish S. Dave MD, PhD; Apoor Patel MD; Dipan Shah MD and
Miguel Valderrabano MD
Background: Venous ethanol (VE) infusion is effective in
radiofrequency-refractory ventricular arrhythmias (VAs) due to
intramural substrates. However, the extent and location of VEablated tissue need characterization.
Objective: To delineate and quantify the extent and evolution of
ablated tissue after VE.
Methods: 76 patients underwent VE (focal LV summit -LVSorigin in 48, re-entrant substrate-based in 28). Targeted veins
were selected by electrograms from a 2F octapolar catheter or by
guide-wire unipolar signals. Ethanol delivered was 5 [IQR 4-7] mL
in LVS VAs, and 12 [IQR 9-16] ml in substrate-VAs (using doubleballoon technique in 14). Ablated areas were estimated
intraprocedurally as increased echogenicity on intracardiac

Emmanuel Ekanem MD; Mohit Turagam MD;
Daniel Musikantow MD; Joshua Lampert MD; Abhishek Maan;
Daniel N. Pugliese MD; Jonathan Gandhi; Marc A. Miller MD;
Jacob S. Koruth MBBS, MD; William Whang MD, FHRS;
Georgios Syros MD; Marie-Noelle S. Langan MD;
Srinivas R. Dukkipati MD, FHRS; Vivek Y. Reddy MD and
Tatjana N. Sljapic MD
Background: Transeptal punctures are routinely performed for
left sided cardiac ablations and structural interventions with a
very low rate of complications. Significant right to left shunting is a
rare finding after left sided cardiac ablation.
Objective: We present a case of hypoxic respiratory failure due
to iatrogenic atrial septal defect (iASD) with right to left shunting
after radiofrequency ablation for atrial fibrillation.
Methods: N/A
Results: A 71 year old female with a history of paroxysmal atrial
fibrillation (CHA2DS2VASc score 5 3) underwent successful
radiofrequency ablation with pulmonary vein isolation. Dual
transeptal punctures were utilized for left atrial access without
evident complication. Upon extubation, she became agitated with
pronounced respiratory distress and was re-intubated. She was
extubated the next day but remained hypoxic requiring high flow
nasal cannula unimproved with diuresis. Computed Tomography
with angiography was negative for pulmonary embolism.
Transthoracic echocardiogram with bubble study was notable for
early opacification of left sided chambers. Transesophageal
echocardiogram confirmed a large right to left shunt from an atrial
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septal defect (ASD) measuring 4 mm. (Figure 1) Right heart
catheterization was performed. Direct left atrial (LA) pressure
was 10 mmHg with LA oxygen saturation of 81.8%. The swanGanz catheter was advanced across the ASD into the LA and
then filled with saline and contrast for optimal visualization.
(Figure 2A & B) The balloon was then pulled back to the interatrial
septum with transient occlusion of the ASD. After five minutes, a
repeat oxygen saturation was obtained directly from the LA and
increased from 81.8% to 87%. We then proceeded with ASD
occlusion with a 25 mm Amplatzer septal occluder. (Figure 2C &
D) The patient’s oxygen requirement decreased to 4 liters nasal
cannula while in the electrophysiology lab and was weaned off
oxygen at time of follow up.
Conclusion: Hypoxic respiratory failure due to iatrogenic ASD
with right to left shunting is a very rare complication of
radiofrequency ablation. There should be a low threshold for post
procedural echocardiography to assess for the presence of
iatrogenic ASD and consideration of percutaneous closure when
clinically indicated.
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Background: Catheter ablation (CA) for atrial tachycardia (AT)
and atrial flutter (AFL) offers favorable acute and long-term
outcomes. Until recently, mapping of AT/AFL was only possible
with sequential mapping methods using manually controlled
catheters. Even by implementing multielectrode mapping, some
limitations exist during mapping of short-lived arrhythmias and
ATs with unstable CL. Remote magnetic navigation (RMN) with
its atraumatic catheter design has superior safety profile and
excellent accuracy. Recently, a novel high-resolution mapping
system (AcQMap) can be used in combination with RMN
(AcQMap-RMN).
Objective: To assess the feasibility, safety and efficacy of
AcQMap-RMN guided ablation in the management of complex
ATs.
Methods: All patients undergoing CA for AT/AFL using AcQMapRMN were included. The AcQMap system utilizes two different
types of mapping: Single Position Map (SMP) and SuperMap,
allowing mapping of both non-sustained and sustained ATs.
Procedural efficiency was characterized by procedure time, total
ablation time and radiation doses. Acute success was defined by
arrhythmia source elimination. Efficacy data are based on 12month follow up and number of redo procedures. Procedural
safety was evaluated by intra- and post-procedural
complications.
Results: A total number of 76 patients were referred for CA with
AT/AFL (mean age 59.0613.2), including 3 patients with
inappropriate sinus tachycardia and 73 patients with AT/AFL. Out
of 73 patients, 8 had perinodal AT. From the remaining 65
patients, 38 had de novo, 22 had post-PVI, and 5 patients had
post-MAZE AT/AFL. Twenty-nine patients had short-lived ATs
and were mapped exclusively by SPM. The mean procedure time
was 175.9661.4 min, mean ablation time 964.0 (IQR 422.01693.0) s, and mean radiation dose was 152.0(IQR 86.7-294.0)
mGy. Acute success was documented in 70 procedures (92.1%).
From de novo AT/AF patients 4 (10.5%), from post-PVI and postMAZE AT/AFL patients 3 had recurrence at the end of the followup period (11.1%). Four patients had redo procedure. Three
patients had post-procedural complications including 2 patients
with groin hematoma and 1 patient with transient ischemic attack.
Conclusion: AcQMap-RMN integration offers improved
efficiency, high success and low complication rates in complex AT
ablation.

PO-666-06
FIRST IN-VIVO EVALUATION OF NOVEL
ELECTROCARDIOGRAPHY-IMAGING (ECG-I) SYSTEM COREGISTERED TO CLINICAL 3D MAPPING SYSTEM TO
NON-INVASIVELY PREDICT VT AND PVC ABLATION SITES
Calvin Maxim Kagan MD, MPH; Daniel Nguyen MD;
Tracy K. Ginnings BS, RN, CEPS; Richard Amara MD;
Muhammad Haq MD; Vincent See MD, MS;
Stephen R. Shorofsky MD, PhD, FHRS; Jean Jeudy and TimmMichael Dickfeld MD, PhD

PO-666-05
A NOVEL DIPOLE CHARGE DENSITY MAPPING SYSTEM
INTEGRATED IN ROBOTICS OFFERS ADVANTAGES FOR
ABLATION OF ATRIAL TACHYCARDIAS: FIRST-IN-HUMAN
EXPERIENCE
Rita Gagyi MD; Anna Maria Elisabeth Noten MD;
Sip Wijchers MD, MS; Sing-Chien Yap MD, PhD;
Mark Hoogendijk MD, PhD and Tamas Szili-Torok MD, PhD

Background: Electrocardiography-Imaging (ECG-I) allows the
non-invasive evaluation of site-of-origin (SOI) of arrhythmias
based on the combined individual ECG and anatomic imaging
data.
Objective: In-vivo evaluation of a novel co-registered ECG-I
system using only standard 12-lead ECG data in patients
undergoing VT/PVC ablation.
Methods: MRI/CT and 12-lead data of consecutive patients
undergoing VT/PVC ablation was co-registered on the VIVOÔ
version 2 ECG-I software platform. Corresponding color-coded
ECG-I SOI maps of VT/PVC/pacing sites were reconstructed,
registered, and compared to Carto© SOI maps derived from
high-resolution pace/activation/entrainment mapping.
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Results: Color-coded isochronal ECG-I VIVOÔ reconstructions
were successfully created in all 20 patients from MRI (90%)/CT
(10%) and integrated into the Carto© 3D mapping system. Total
processing time showed a significant learning curve from patient
1-10 vs 11-20 (67.0618.0 vs 27.567.2 mins, p,0.001). A total of
68 ECG-I SOI maps (VT510, PVC512, pacing sites546) were
analyzed in patients with/out structural heart disease (n541/27)
in RV/LV (n530/38). Overall distance between Carto© -defined
SOI and ECG-I defined SOI was 24.868.8mm (22.664.1mm
when excluding non-reconstructed anatomic targets). Distances
showed no difference between VT (27.963.9mm), PVC
(16.963.7mm) and pacing sites (27.664.7mm; p50.21). In
structurally normal hearts, Carto© -VIVOÔ SOI distance was
17.166.7mm with correct RV/LV or endo/epicardial site
prediction in all cases. In structural heart disease, distance
increased to 29.7611.6mm (p,0.01) with VIVOÔ predicting 7
(10.3%) LV septal sites on RV septum and 8 (11.8%) endocardial
sites on the epicardium. Interobserver variability (12 volunteers)
demonstrated that 7.5mm/15mm spheres encompassed 67%/
100% of all reconstructed SOI points, respectively. Intraobserver
variability was ,1.5mm.
Conclusion: ECG-I maps using individual MRI/CT anatomy and
12-lead ECG data can be successfully integrated into clinical 3D
mapping system. This allowed clinically useful prediction of
targeted SOI with correct annotation of RV vs LV and endo- vs.
epicardium especially in patients without structural heart disease.
This has the potential to shorten procedure times and facilitate
VT/PVC ablations.

nulling of both blood and normal myocardium signal, a significant
decrease in blood-to-myocardium relative contrast (2.561.8 vs.
0.260.4, P,0.01) was observed with SPOT. A total of 7 and 12
lesions could be identified on conventional bright-blood LGE and
proposed SPOT images, respectively (Figure).
Conclusion: The higher scar-to-blood relative contrast with
SPOT imaging enables the improved visualization of myocardial
lesions post radiofrequency ablation. SPOT offers a promising
technology for the non-invasive assessment of myocardial
injuries post ablation.

PO-666-07

CONFINED INTRASEPTAL REENTRY IN LAMIN
CARDIOMYOPATHY DEMONSTRATED BY INTRAMURAL
SEPTAL PERFORATOR VEIN RECORDINGS

IMPROVED VISUALIZATION OF ABLATION-RELATED
RADIOFREQUENCY LESIONS IN THE LEFT VENTRICLE
USING FREE-BREATHING JOINT BRIGHT- AND BLACKBLOOD CARDIOVASCULAR MAGNETIC RESONANCE
IMAGING
 lien Maillot;
Aurelien Bustin PhD; Soumaya Sridi; Aure
Guido Caluori PhD; Tsukasa Kamakura MD, PhD; Pierre Jais MD;
Matthias Stuber and Hubert Cochet MD, PhD
Background: Bright-blood late gadolinium-enhanced (LGE)
cardiovascular magnetic resonance (CMR) imaging can identify
the sites that were ablated during prior ablation procedures.
However, myocardial lesions visualization is often impaired by
the poor contrast at the blood-scar interface on conventional
bright-blood-LGE images.
Objective: To assess the performance of a novel joint bright- and
black-blood LGE (SPOT) technique to visualize myocardial
lesions post ablation.
Methods: Three sheep (age 2 years, body weight 51.6 kg)
underwent radiofrequency ablation at multiple endocardial and
epicardial sites. The animals were imaged 3 months later on a
1.5-T CMR scanner (Siemens MAGNETOM Aera, Erlangen,
Germany) using conventional post-contrast bright-blood LGE
(PSIR) and the proposed SPOT sequences. The SPOT
sequence sampled the data to simultaneously generate a blackblood image (for scar visualization) and a bright-blood image (for
scar localization) in a free-breathing 2-dimensional multi-slice
scan. A coloured representation of myocardial scarring was then
generated through image fusion. A reader graded the relative
scar-to-myocardium, scar-to-blood, and blood-to-myocardium
contrasts and the presence of LGE on all datasets.
Results: Compared with the reference bright-blood LGE images,
the average scar-to-myocardium relative contrast in the SPOT
images significantly increased by 102.5% to 8.164.4 (P,0.01).
Similarly, a significant increase in scar-to-blood relative contrast
(0.460.6 vs. 7.664.9, P,0.01) was observed. Owing to the

PO-666-08

Jake Martinez DO; Rong Bai MD, FHRS;
Michael S. Zawaneh MD; Marwan M. Bahu MD, FHRS;
J. Peter Weiss MD, MSci, FHRS; Michael Morris MD;
Wilber W. Su MD, FHRS and Roderick Tung MD, FHRS
Background: Despite advanced techniques including high
resolution mapping, defining intramural circuit components
remains challenging. The septal perforator veins (SPV) that
originate from the anterior interventricular vein (AIV) provides
access into the basal superior intraseptal region of the LV and
may inform the most optimal vantage point for ablation.
Objective: We report a challenging case of VT associated with
extensive midmyocardial septal substrate that was successfully
characterized by activation and entrainment mapping within a
SPV in a patient with Lamin cardiomyopathy.
Methods: N/A
Results: 73 yo man with Lamin cardiomyopathy with LVEF 39%
presented with recurrent episodes of VT despite prior ablation
and antiarrhythmic drug therapy. Cardiac MRI showed a
midmyocardial septal stripe of delayed enhancement (Figure
1A). During repeat ablation, a 2F multielectrode catheter (Baylis)
was placed into the distal coronary sinus into the first SPV (Figure
1B), which revealed low voltage fractionated and split late
potentials. Local electrograms revealed continuous pan-diastolic
activation VT (Figure 1C). High-density activation mapping was
performed, demonstrating only focal exit activation into both RV
and LV. Entrainment from a more proximal position within the
septal perforator showed concealed fusion with post pacing
interval (PPI) matching the VT cycle length (Figure 1D). Ablation
was performed from the corresponding LV endocardial surface
and terminated VT within 10 seconds.
Conclusion: We demonstrate localized reentry completely
confined within the intramural septum via SPV mapping,
providing further mechanistic insights into the nature of septal
VTs, which often elude full circuit delineation.
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discharged same day typically had shorter procedure times and
less ablation performed.
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PO-667-01

PO-667-02

SAME DAY DISCHARGE AFTER CATHETER ABLATION OF
ATRIAL FIBRILLATION IN A MULTICENTER REGISTRY
(REAL-AF)

PRECLINICAL FEASIBILITY OF DELIVERING PULSED
FIELD ABLATION USING A FOCAL CONTACT FORCE
SENSING CATHETER PREVIOUSLY CAPABLE OF
RADIOFREQUENCY ABLATION

Anil Rajendra MD, FHRS; Jorge Romero MD, FHRS;
Gustavo X. Morales MD; Allyson L. Varley MPH, PhD and
Jose Osorio MD, FHRS
Background: Same day discharge (SDD) after catheter ablation
of atrial fibrillation (AF) may improve patient satisfaction and has
become increasingly common. The COVID-19 pandemic has
accelerated adoption of this practice in large part due to
constraints on hospital bed utilization. Most of the data on safety
of SDD has been limited to cohorts from 1-2 centers and metaanalyses of these cohorts.
Objective: Using data from a large-scale multicenter registry, we
aimed to determine the likelihood of SDD and establish patient
characteristics associated with inability to implement this
strategy.
Methods: The REAL-AF registry is a multi-center registry of 25
sites performing a high volume of radiofrequency ablations.
Operators determined prospectively whether patients
undergoing AF ablations were candidates for SDD. Data was
then collected on failure to discharge on same day as well acute
complications. Patients that had undergone catheter ablation of
paroxysmal and persistent AF were included in this cohort. SDD
was performed if the patient had no immediate procedure related
complications. The primary endpoint was rate of successful SDD.
The secondary endpoint was the impact of clinical or procedural
characteristics associated with inability to provide SDD.
Results: A total of 913 patients underwent planned SDD and
were compared to 192 patients not planned for SDD (Table 1).
Patients planned to SDD had lower CHA2DS2-VAS score and
had lower ablation times and procedure times. However, there
was no difference in BMI, which is often considered a risk factor
for vascular access complications. SDD was successful in 86.4%
of patients. Patients in whom SDD was planned but were not
discharged (SDD unsuccessful) were more likely to be female,
older, and had a higher risk for stroke. Noticeably, procedural
times were not different (Table 2).
Conclusion: In a large multicenter registry, SDD after AF
ablation was feasible, and had a high rate of success particularly
in younger male patients with a lower risk for stroke based on
CHA2DS2-VAS score. Patients who were anticipated to be

Iwanari Kawamura MD; Vivek Y. Reddy MD; Eric D. Sauter BS;
Steven Mickelsen MD; Jonathan Gandhi; Abhishek Maan;
Daniel Ross Musikantow MD; Mohit K. Turagam MD;
William Whang MD, FHRS; Marc A. Miller MD;
Srinivas R. Dukkipati MD, FHRS and Jacob S. Koruth MBBS, MD
Background: Pulsed field ablation (PFA) is a promising ablative
therapy, given its unique tissue-selective, non-thermal ablative
mechanism. An approach using deflectable, contact force
sensing focal catheters to deliver PFA may be advantageous
given the flexibility to tailor therapy with diverse lesion sets not
possible with a single-shot approach.
Objective: To assess the safety and feasibility of PFA delivered
using an 8Fr irrigated gold-tipped, contact sensing (CF) focal
catheter and PF Generator (AcQBlate Force PFA System,
Acutus Medical).
Methods: Right and left atrial electroanatomic maps were
created using a lasso catheter compatible with an impedance
based mapping system in 6 swine under general anesthesia.
Biphasic, bipolar pulses were delivered in a point-by point fashion
to isolate the right superior pulmonary veins (n55) and superior
vena cava (n55). Discrete atrial lesions with varying degrees of
CF were also created. PFA was gated to atrial electrograms and
was delivered during either atrial pacing or in sinus rhythm.
Venous potentials, venograms, and phrenic pacing were
assessed both acutely and at follow up. All swine were survived
for w4 weeks and then humanely sacrificed.
Results: Nine of ten targeted veins (90%) were successfully
isolated using 12.862.9 and 12.463.5 PFA applications for the
RSPVs and SVC, respectively. Circumferential ablation could not
be achieved for one RSPV due to anatomical challenges to
catheter positioning. Phrenic nerve activation was noted during
venous isolation. The CF was 26.2613.4 g and 20.2612.0 g for
PVs and SVC, respectively. In follow up, persistent isolation was
demonstrated in 7 of 9 (77.8%) TVs at 2-4 weeks (histology
pending). A total of 28 discrete lesions were created with mean
CF of 14.2611.9 g. Among them, 23 lesions were identified, and
the mean length, width and depth of the lesions were 11.663.2,
7.162.3 and 3.461.2 mm, respectively, with 20 of 23 (87%) being
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transmural. Venography revealed no significant reduction in PV
diameters, and phrenic nerve function. Necropsy revealed wide
circumferential lesions at the venous antrum.
Conclusion: A CF sensing catheter and a compatible PF
generator can create flexible lesions using a point-by-point
approach- successfully simulating the conventional workflow
with radiofrequency ablation.
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Background: Catheter ablation for atrial fibrillation (AF) has
increased in prevalence, including in an elderly population.
However, some studies suggest that outcomes may be inferior in
elderly patients. Real-world, multi-center data may help elucidate
this possibility.
Objective: To assess the patient and procedural characteristics
of octogenarians versus non-octogenarians undergoing catheter
ablation of AF in high volume centers.
Methods: Patients undergoing radiofrequency ablation of
paroxysmal AF were prospectively enrolled in a multi-center
registry (REAL-AF). Baseline characteristics and procedural data
were prospectively collected on all patients. Left atrial (LA)
endocardial voltage was deemed to be abnormal if there were
areas of bipolar electrogram amplitudes , 0.5 mV in sinus
rhythm. The LA scar area was determined as a percentage of the
total LA area. Patients  80 years of age were included in the
octogenarian group, and all other patients in the cohort
comprised the non-octogenarian group. We utilized Chi-square
test and student T-tests to compare the patient and procedural
characteristics of octogenarians versus non-octogenarians in
this retrospective analysis.
Results: This cohort included 1,493 patients across 25 sites.
Octogenarians were more likely to be female, diagnosed with
hypertension, and have a history of a cerebrovascular accident,
but other baseline characteristics were similar (table). More
octogenarians had abnormal LA endocardial voltage with a larger
scar area as well. There were no statistically significant
differences in left atrial volume, total procedure time, and total
ablation time. There was a trend toward higher likelihood of
achieving first pass isolation on the right pulmonary veins (PVs),
but no difference for the left PVs.
Conclusion: Atrial fibrillation ablation in octogenarians has
similar procedure and ablation times as younger patients.
However, elderly patients tend to have more left atrial scar on
voltage map, which could increase the probability of recurrence.
The ongoing follow up data on outcomes will provide further
insight.

PO-667-04
PATIENT-SPECIFIC QUANTIFICATION OF CARDIORESPIRATORY MOTION FOR CARDIAC RADIO-ABLATION
TREATMENT PLANNING

PO-667-03
RADIOFREQUENCY ABLATION OF PAROXYSMAL ATRIAL
FIBRILLATION IN OCTOGENARIANS: INSIGHTS FROM A
MULTICENTER REGISTRY (REAL-AF)
Anil Rajendra MD, FHRS; Dinesh Sharma MD, MPH, FHRS;
Allyson L. Varley MPH, PhD; Christopher Thorne and
Jose Osorio MD, FHRS

Adrian Petzl MD; Katia Dyrda MD; Lena Rivard MD, MSci;
Martin Martinek MBA, MD, FHRS; Helmut Purerfellner MD and
Martin Aguilar MD, PhD
Background: Cardiac radio-ablation is a new treatment for
patients with refractory ventricular tachycardia (VT). The target
for cardiac radio-ablation is subject to cardiorespiratory motion,
the physiological movement of the heart with breathing and
cardiac contraction. The magnitude of cardiorespiratory motion
has not yet been characterized but is important in the planning of
radiation treatment.

Poster Session IV
Objective: To quantify the magnitude and directionality of
cardiorespiratory motion in patients with ischemic
cardiomyopathy and left ventricular (LV) dysfunction undergoing
catheter ablation for VT.
Methods: The case files of patients undergoing catheter ablation
for VT with a 3D mapping system at two different academic
centers were exported. The spatial position of the ablation
catheter as a function of time while in contact with the
endocardium was analyzed and used to quantify
cardiorespiratory motion (Figure A-B).
Results: In total, 20 patients with LV dysfunction and VT
contributed 736 ablation lesions to the analysis. 8/20 (40%)
procedures were performed under sedation (free breathing) while
the remainder were done under general anesthesia (mechanical
ventilation). The average cardiac and respiratory excursion
across the study population was 1.260.9 mm and 12.464.7 mm,
respectively. Cardiorespiratory motion was greater along the
cranio-caudal axis (10.163.5 mm) than in the two other
orthogonal directions (Figure C-D). There were regional
variations with respect to respiratory motion with the basal
segments having smaller displacements with breathing
(10.263.9 mm) vs apical segments (13.364.5 mm; p , 0.05 vs
apex). Finally, patient characteristics (i.e., height, weight, body
mass index and LV ejection fraction) and procedural
characteristics (sedation vs general anesthesia) had a significant
impact on cardiorespiratory motion.
Conclusion: Cardiorespiratory motion is primarily determined
by respiratory displacement and is modulated by the location
of the target and the patient’s biometric characteristics. The
patient-specific quantification of cardiorespiratory motion may
allow to decrease the treatment volume and expose less
healthy tissue to radiation while delivering the therapeutic dose
to the target.

PO-667-05
CATHETER ABLATION OF ATYPICAL ATRIAL FLUTTER IN
THE ERA OF HIGH-DENSITY MAPPING: IS ENTRAINMENT
STILL MANDATORY?
Alexandre Raymond-Paquin MD; Rahul Myadam MD;
Scott J. Lovejoy BSBME, CEPS, CCDS;
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Jayanthi N. Koneru MBBS; Kenneth A. Ellenbogen MD, FHRS
and Santosh K. Padala MBBS
Background: Entrainment is the mainstay of atypical AFL
(AAFL) mapping. However, it may result in degeneration into AF
or induce different AAFL.
Objective: To evaluate the feasibility of AAFL catheter ablation
primarily based on high-density mapping (minimize entrainment)
and to better characterize the type of AAFL circuits.
Methods: Consecutive patients who underwent AAFL ablation
using EnSite Precision system and HD grid mapping catheter
(Abbott, Chicago, IL) between 06/2018-12/2021 were included.
Electrophysiological characteristics and success rate were
assessed. Common AAFL circuits historically described were
classified as conventional and rest as non-conventional circuits.
Non-conventional AAFL were identified mainly based on the
location of critical slow conduction zone.
Results: 61 patients underwent AAFL ablation (mean age
68611 years, mean follow-up 6.666.4 months). A total of 94
AAFLs were mapped, 90(96%) were successfully ablated.
52(85%) patients had a previous AF/AFL ablation. 51(54%)
AAFL circuits were classified as conventional and 43(46%) as
non-conventional (Table 1). Mean tachycardia cycle length (TCL)
was 293671ms. High-density mapping was performed with a
mean of 15892612240 points collected. Mean radiofrequency
time to AAFL termination was 80.7699.8 sec. Presence of long
fractionated signals spanning .50% of TCL (slow conduction
zone) were noted in 28(30%) AFLs and were associated with
shorter termination of AAFL (mean 46 secs, range 2 to 318 secs).
Fractionated signals were found in 33(65%) conventional circuits
and 37(86%) non-conventional circuits. Only 19 (20%)
entrainments were attempted (16 successful, 2 induced AF/new
AFL, 1 failed). Entrainment was performed in 13(25%)
conventional circuits and 6(14%) non-conventional circuits.
Conclusion: High-density mapping has changed considerably
our approach and understanding of AAFL. Non-standard AAFL
circuits are more prevalent than initially thought. AAFL catheter
ablation can be successfully performed without entrainment in
majority of AAFL cases.
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PO-667-06
THE PRESENCE OF A LARGE PATENT FORAMEN OVALE
REDUCES ACUTE AND CHRONIC SUCCESS IN ATRIAL
FIBRILLATION ABLATION
Maria Teresa Barrio-Lopez MD, PhD;
Eduardo Castellanos Martinez MD, PhD and Jesus Almendral MD,
PhD
Background: The success in isolating all the pulmonary veins
(PV) in a first ablation procedure is usually high but after the first
ablation procedure, up to 30% of the patients suffer atrial
fibrillation (AF) recurrences, mainly due to PV reconnections. The
presence of a patent foramen ovale (PFO) can redirect the
catheters and make them less stable in the left atrium (LA).
However, it has been reported that the presence of a PFO does
not influence the results of PV isolation.
Objective: In this study we analyzed PFO implications in atrial
fibrillation (AF) ablation.
Methods: Six hundred and twenty-five consecutive patients with
AF undergoing PV isolation were included. We considered that a
large and/or compliant PFO was present if the catheters
advanced gently into the LA without puncturing the septum. Atrial
tachyarrhythmias after the 3-month blanking period were
classified as a recurrence.
Results: Out of the 625 patients included, 36 (5.8%) were found
to have PFO. No significant differences were observed in the
clinical characteristics of patients with PFO compared with
patients without PFO. Nevertheless, patients with PFO had lower
acute success in PV isolation compared with patients without
PFO (98.2% vs. 88.5%; p50.006) even after adjusting for age,
sex, type of AF, LA area, cardiomyopathy, time from AF diagnosis
to the ablation and ablation technique [Odds ratio: 0.1; 95%
confidence interval (CI): 0.02-0.9; p50.039]. In 546 patients

followed more than six moths the recurrence rate of any atrial
tachyarrhythmia after 18.6611.9 months, was significantly higher
in patients with PFO compared with patients without PFO (41.9
vs. 70%; p50.012). This difference remained significant after
adjusting for age, sex, type of AF, LA area, cardiomyopathy, time
from AF diagnosis to the ablation and ablation technique (hazard
ratio: 1.9; 95% CI: 1.1-3.3; p50.015) (table and figure).
Conclusion: The presence of a large and/or compliant PFO is an
independent factor for PV isolation failure and arrhythmia
recurrence rate after the ablation.

PO-667-07
COMPARISON OF THREE DIFFERENT APPROACHES OF
VERY HIGH-POWER SHORT-DURATION ABLATION USING
QDOT MICRO CATHETER
Masateru Takigawa MD; Junji Yamaguchi; Miki Amemiya;
Yuki Shimizu; Tasuku Yamamoto; Tatsuaki Kamata;
Takashi Ikenouchi MD; Takuro Nishimura MD, PhD;
Susumu Tao MD, PhD; Shinsuke Miyazaki MD, PhD, FHRS;
Masahiko Goya MD and Tetsuo Sasano MD
Background: QDOT MICRO catheter is able to regulate the
power and irrigation flow, allowing very-high-power and shortduration ablation.
Objective: This study aimed to investigate lesion characteristics
and safety profiles under the different ablation settings, using this
catheter.
Methods: A total of 240 radiofrequency applications (90W/
4seconds, temperature-control mode with 55 C target) were
performed in excised porcine myocardium in 3 different ways of
single (SA), double non-repetitive (DNRA), and double repetitive
applications (DRA). Applications were performed with an interval
of 1minute in DNRA, and without interval in DRA.
Results: As shown in the table, lesion volume was largest in DRA
followed by DNRA (p,0.001) and SA (p,0.001), regardless of
the catheter direction. Similar findings were observed in lesion
depth but not in surface area. Although titration rate did not differ
significantly among groups, steam-pops were most frequently
observed in DRA, but no difference was observed between SA
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and DNRA (p50.83). Perpendicular catheter placement
generally provided significantly larger lesions (p,0.001).
Conclusion: Although DRA provides largest lesions among 3
groups, a risk of steam-pop may increase. Conversely, SA is the
safest, but provides smallest lesions. DNRA provides larger
lesions without increasing the risk of steam-pops compared to the
SA.

Conclusion: Patient with cancer who underwent catheter
ablation for AF had significantly higher odds of in-hospital
mortality and acute MI but significantly lower association with
stroke/TIA when compared to patients without cancer. Further
larger prospective observational studies are needed to confirm
this association.

PO-667-08

POSTER PO-668:
Posters: Clinical EP at Pod 10

OUTCOMES AND SAFETY OF CATHETER ABLATION FOR
ATRIAL FIBRILLATION IN PATIENTS WITH CANCER: A
NATIONWIDE ANALYSIS OF 57,730 PROCEDURES

Saturday, April 30, 2022
12:30 PM - 2:30 PM

Sahith Reddy Thotamgari MD; Aakash Sheth MD;
Akhilesh Babbili MD; Udhayvir S. Grewal MD and
Paari Dominic MD

PO-668-01

Background: Atrial fibrillation (AF) is the most common
arrythmia in patients with cancer and management includes
antiarrhythmic drugs (AAD) as well as catheter ablation (CA).
There is a high risk of drug interactions in this patient population
and long-term efficacy of AAD is not well defined. Catheter
ablation (CA) is a well-established and safe treatment option in
healthy patients with symptomatic and AAD resistant AF.
However, literature regarding safety of CA for AF in patients with
cancer is limited and confined to single centers.
Objective: We aim to assess the outcomes and peri-procedural
safety of CA for AF in patients with cancer.
Methods: NIS database was queried from January 2016 to
December 2018 to identify hospitalizations with AF and cancer
using ICD 10 CM codes. Patients with secondary diagnosis of
atrial flutter and other arrhythmias were excluded. ICD 10 PCS
codes were used to identify CA procedure. Chi-square test and
multivariate logistic regression were used to analyze the
association. All statistical analyses were performed using
weighted values.
Results: A total of 57,730 CA procedures were identified during
this time period, out of which 1355 (2.34%) patients had cancer.
Crude analysis is shown in the table. Patients with cancer had
higher in-hospital mortality, lower home discharge rates, and
longer length of stay. After adjusting for age, sex, race, Charlson
comorbidity index, and other significant univariates, patients with
cancer had significantly higher mortality (aOR 1.67, 95% CI 1.182.34, p50.003*) and higher prevalence of acute MI (aOR 1.53,
95% CI 1.22-1.92, p,0.001*) but lower prevalence of stroke/TIA
(aOR 0.59, 95% CI 0.48-0.72, p,0.001*) and cardiogenic shock
(aOR 0.15, 95% CI 0.09-0.25, p,0.001*). There was no
significant difference in intracranial hemorrhage or cardiac arrest.

ORALLY INHALED FLECAINIDE FOR THE CONVERSION
OF RECENT-ONSET, SYMPTOMATIC ATRIAL
FIBRILLATION TO SINUS RHYTHM: RESULTS FROM THE
INSTANT PHASE 2 STUDY
Harry J.G.M. Crijns PhD; Arif Elvan MD, PhD;
Ype S. Tuininga MD, PhD; Erik Badings; Aaf Kuijper; Jonas De
Jong MD; Mark Y. Lee MD; Dirk Schellings; Isabelle C. Van
Gelder MD, PhD; A. John Camm MD, FHRS;
Jeremy N. Ruskin MD; Peter R. Kowey MD, FHRS;
Prashanti Madhavapeddi; Christopher Dufton and
Luiz Belardinelli MD
Background: The INSTANT trial was an open-label, multicenter
study of flecainide acetate oral inhalation solution (FlecIH) for
acute conversion of recent-onset, symptomatic atrial fibrillation
(AF) to sinus rhythm (SR).
Objective: The initial dose-ranging study (Part A) established
safety and feasibility, while showing a dose- and concentrationdependent increase in efficacy (dose range: 30-120 mg). The
highest dose (120 mg) was selected for further evaluation in a
second study (Part B).
Methods: Patients with symptomatic paroxysmal AF ( 48
hours) received 120 mg FlecIH using a breath-actuated
nebulizer. Patients were monitored using 12-lead
electrocardiogram and a 4-hour Holter; vital signs and adverse
events (AEs) were recorded. Patients who did not convert to SR
were offered alternative treatment per the investigator’s
discretion. Data are presented for the Part B cohort (N525), the
Part A cohort receiving the same dose and formulation (N529)
and the Part A/B combined cohort (N554).
Results: Baseline characteristics were similar in the Part A and B
cohorts. The conversion rate at 90 minutes post-dose in Part B
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was 50% (95% CI: 29.1%, 70.9%) compared to 48% (95% CI:
28.7%, 68.1%) in Part A and 49% (95% CI: 34.8%, 63.4%) for the
combined cohort. Time to conversion was similar in the two
cohorts, with a median time of 6.9 minutes from the end of the
inhalation (IQR: 1.2, 21.6 minutes) in the combined cohort. Mean
change from baseline in maximum post-dose QRS (DQRSmax)
was 8.264.7 and 8.768.9 msec in the Part A and B cohorts,
respectively. The most frequently reported AEs were cough (41%
vs. 40%), dyspnea (10% vs. 16%), and oropharyngeal pain (14%
vs. 12%) in the Part A and B cohorts, respectively; these AEs
were transient, and none led to discontinuation of inhalation. Two
patients experienced cardiovascular AEs that were considered
serious but did not require treatment and resolved without
sequelae (bradycardia and atrial flutter with 1:1 AV conduction).
Mean DQRSmax and frequency of AEs were similar in patients
whose AF did and did not convert to SR.
Conclusion: Inhalation of 120 mg FlecIH resulted in conversion
rates similar to those reported for oral and IV administration, with
a modest prolongation in QRSmax. FlecIH was safe with no major
complications reported.

PO-668-02
ATRIAL FIBRILLATION DURATION BY AMBULATORY
ELECTROCARDIOGRAM MONITOR AND RISK OF
STROKE: INSIGHTS FROM THE VETERANS HEALTH
ADMINISTRATION
Alexander Perino MD; Jun Fan MS; Susan Schmitt PhD;
Natasha Din MBBS MAS; Krishna Pundi MD and
Mintu P. Turakhia MD, MS, FHRS
Background: Reduction in stroke risk associated with oral
anticoagulation (OAC) is greatest for implantable devicedetected atrial fibrillation (AF) lasting  24 hours.
Objective: To determine if stroke risk associated with AF
duration thresholds derived from implantable device cohorts
generalize to AF detected by ambulatory ECG monitors.
Methods: We performed a retrospective cohort study of patients
monitored by Ziopatch (iRhythm Technologies, Inc) within the VA
Health Care System from 11/18/2011 to 6/23/2020. We excluded
patients with 1) OAC prescribed 180 days prior to Ziopatch and 2)
no AF detected by Ziopatch. We determined the association of
OAC prescription to stroke by longest AF episode (.0 min to ,6
min, 6 min to ,1 hour, 1 hour to ,6 hours, 6 hours to ,24
hours, 24 hours).
Results: Among 16,718 patients with Ziopatch-detected AF, 606
(3.6%), 1,036 (6.2%), 2,370 (14.2%), 2,323 (13.9%), and 10,383
(62.1%) had AF .0 min to ,6 min, 6 min to ,1 hour, 1 hour to
,6 hours, 6 hours to ,24 hours, 24 hours, respectively.
Within the 90 days after Ziopatch, OAC was prescribed more
often for AF 24 hours as compared to .0 min to ,6 min (79.9%
vs. 49.8%, p ,0.001). In multivariate analyses, OAC prescription
was associated with lower stroke risk for AF 24 (HR 0.63, 95%
CI 0.48-0.83, p ,0.0009) (Table). For AF ,24 hours untreated by
OAC, as compared to AF 24, incidence of stroke (per 1,000
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person years) was lower (IR 8.6 per, 95% CI 6.6-11.1 vs. IR 14.3
per, 95% CI 11.6-17.6, p50.0022).
Conclusion: For new AF detected by ambulatory ECG monitor,
the strongest association of OAC with reduction in stroke was
observed after AF 24 hours. For AF ,24 hours, investigation of
stroke risk reduction strategies other than immediate and lifelong
OAC may be warranted.

PO-668-03
GREATER CENTRAL ADIPOSITY IS ASSOCIATED WITH
POORER LEFT ATRIAL FUNCTION: THE
ATHEROSCLEROSIS RISK IN COMMUNITIES (ARIC)
STUDY
Joseph John Decker MD; Romil Parikh MBBS;
Michael Jingyuan Zhang MD, PhD; Alvaro Alonso;
Scott D. Solomon MD; Jeremy Van't Hof and Lin Yee Chen MD,
FHRS
Background: Worsening structure and function in atrial
myopathy is associated with an increased risk of adverse
cardiovascular (CV) outcomes including atrial fibrillation (AF).
Prior research indicates that obesity is associated with changes
in left ventricular (LV) structure and function, and left atrial (LA)
structure; however, there are limited data on the relationship of
central adiposity to LA function.
Objective: Evaluate the association of longitudinal change in
waist circumference (WC) with LA function in the ARIC study, a
community-based cohort study.
Methods: We included 4008 participants (mean age 75.1 years,
59% female, 20% Black) with 2D speckle tracking
echocardiographic (2DE) LA strain data and without prevalent
heart failure or AF at visit 5 (V5). WC was measured at V4 (199698) and V5 (2011-13). We categorized change in WC as
maintained optimal WC (reference group), maintained
suboptimal WC, increasing WC and decreasing WC.
Multivariable linear regression was used to evaluate the
association of change in WC with LA function.
Results: Mean LA reservoir and conduit function were lowest in
those who maintained suboptimal WC from V4 to V5 (Table).
Compared to maintained optimal WC, maintained suboptimal
WC and increasing WC were significantly associated with worse
LA reservoir and conduit function after adjusting for CV risk
factors, physical activity, LV size and function, and LA size
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(Table). Change in WC was not associated with LA contractile
function (Table).
Conclusion: Central adiposity is associated with reduced LA
reservoir and conduit function, independent of LA size and LV
size and function. This finding underscores the key role of optimal
adiposity in preventing atrial myopathy, the substrate for AF.

PO-668-04
IMPACT OF DECAFFEINATED, GROUND AND INSTANT
COFFEE SUBTYPES ON THE INCIDENCE OF
ARRHYTHMIAS: LONG TERM OUTCOMES FROM THE UK
BIOBANK
David Chieng MBBS, CCDS; Hariharan Sugumar MBBS, PhD;
Rodrigo Canovas PhD; Louise Segan; Liang-Han Ling MBBS,
PhD; Aleksandr Voskoboinik MBBS, PhD; Ahmed
Al-Kaisey MBChB; Geoffrey Lee; Sandeep Prabhu MBBS, PhD;
Joseph B. Morton MBBS, PhD; Jonathan M. Kalman MBBS, PhD,
FHRS and Peter M. Kistler MBBS, PhD, FHRS
Background: Population studies report health benefits from
regular coffee intake. Coffee has up to 100 biologic compounds
with caffeine the most well known. Caffeine binds to adenosine
receptors and is potentially anti-arrhythmic. The impact of
caffeine on arrhythmia outcomes is unclear.
Objective: To evaluate the associations between coffee
subtypes and incident arrhythmias.
Methods: The UK Biobank is a large prospective cohort with
follow up .10 years. Coffee amount and type (ground, instant, or
decaffeinated) were self reported and divided into 0, ,1, 1, 2-3,
4-5, .5 cups/day. Associations between coffee subtypes and
arrhythmia endpoints were assessed using Cox regression
modelling and hazard ratios (HR).
Results: Of 382,535 participants in this study, there were 73027
ground, 167399 instant, 57615 decaf coffee drinkers and 84494
no coffee. Ground coffee intake between 1-5 cups/day was
associated with reduced risk of any arrhythmia and atrial
fibrillation/flutter (AF/AFL), with the lowest risk seen at 4-5 cups/
day (HR0.84, CI0.76-0.92, & HR0.75, CI0.65-0.86, respectively;
p,0.01). Risk of SVT and VT/VF were reduced at between 2-5
cups/day(p,0.05). Similarly instant coffee between 1-5 cups/day
reduced the risk of any arrhythmia, AF/AFL and SVT. The lowest
risk was seen in 2-3 cups/day for any arrhythmia (HR0.89,
CI0.85-0.93, p,0.01), and AF/AFL (HR0.86, CI0.81-0.91,
p,0.01); whereas SVT risk was lowest at 4-5 cups/day (HR0.75,
CI0.62-0.90, p,0.01). Decaf coffee had a neutral effect against
incident arrhythmia.
Conclusion: Regular ground or instant but not decaffeinated
coffee was associated with a reduction in arrhythmia incidence.
These findings support in part the proposed antiarrhythmic effect
of caffeine.
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PO-668-05
LEFT ATRIAL APPENDAGE OCCLUSION IN PATIENTS WITH
CIRRHOSIS: A NATIONWIDE ANALYSIS
Don Mathew MD; Farah Syeda Hasin MD;
Karandeep Bumrah MD; Bhanu Kosuru MD; Vikas Singh MD and
Prabhjot Bedi MD
Background: Left atrial appendage occlusion (LAAO) is an
effective alternative to anticoagulation in patients with atrial
fibrillation (AF) and is often considered in patients with increased
bleeding risk. The prevalence of AF is higher in cirrhosis patients
than in the general population, but anticoagulation strategy can
be challenging due to anemia and risk of bleeding. While there
are studies on anticoagulation in patients with cirrhosis, there is
no study to date that investigated LAAO in patients with cirrhosis.
Objective: The purpose of this study is to assess the prevalence,
and clinical outcomes in patients with cirrhosis undergoing left
atrial appendage occlusion (LAAO).
Methods: We reviewed the 2019 National Inpatient Sample
(NIS) and identified a retrospective cohort of patients with and
without cirrhosis who underwent LAAO. Post-procedural and inhospital outcomes were compared between the two groups.
Results: Of the total 26,920 patients who had LAAO in 2019, 445
(1.6%) were diagnosed with cirrhosis. On univariate analysis,
patients with cirrhosis were noted to have higher odds for pleural
effusion, heart failure, gastrointestinal (GI) bleed , pericarditis,
acute kidney injury (AKI) and inpatient mortality. On multivariate
analysis adjusted for age, gender, Elixhauser comorbidity index,
hospital bed size and location, patients with cirrhosis showed
significant association with pericarditis. Presence of
comorbidities was identified to be an independent predictor for
inpatient mortality, GI bleed, and AKI.
Conclusion: There is an increased risk of pericarditis in
patients with cirrhosis following LAAO. Presence of
comorbidities is an independent risk factor for inpatient
mortality, GI bleed and AKI.

PO-668-06
AUTOMATED QUANTIFICATION OF ABNORMAL LOWAMPLITUDE QRS PEAKS FROM HIGH-RESOLUTION ECGS
PREDICTS LATE VENTRICULAR ARRHYTHMIAS IN
HYPERTROPHIC CARDIOMYOPATHY: A 5-YEAR
PROSPECTIVE MULTICENTER STUDY
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Adrian M. Suszko MSc; Praloy Chakraborty MD;
Karthik Viswanathan MBBS, MD, CEPS-A; Scott Barichello;
John L. Sapp MD, FHRS; Mario Talajic MD;
Zachary Laksman MD, MS; Raymond Yee MD, FHRS, CCDS,
CEPS-A; Danna A. Spears MD; Arnon Adler MD and
Vijay S. Chauhan MD
Background: Hypertrophic cardiomyopathy (HCM) patients are
at risk of ventricular arrhythmias (VA) due to abnormal electrical
activation arising from myocardial fibrosis and myocyte disarray.
QRS fragmentation on the surface ECG is a manifestation of
abnormal activation, but a robust, quantitative ECG metric has
yet to be developed.
Objective: We sought to quantify abnormal QRS peaks (QRSp)
in high-resolution ECGs, as a measure of abnormal activation, in
order to predict late VA in HCM.
Methods: Prospectively enrolled HCM patients (n5143, age
53614yrs) with prophylactic ICDs had 3-minute, high-resolution
(1024Hz) digital 12-lead ECGs recorded during intrinsic rhythm.
For each precordial lead, QRSp was automatically computed as
the total number of peaks detected in the QRS complex that
deviated from a smoothed, moving average filtered template of
the QRS (Figure 1). The VA endpoint was appropriate ICD
therapy over 5-years prospective follow-up.
Results: After 5-years follow-up, 21 (16%) patients had VA. VA+
patients had greater QRSp (6.0[4.0-7.0] vs. 4.0[2.0-5.0],
p,0.001), lower left ventricular ejection fraction (LVEF) (57611
vs. 6269, p50.038) and a trend toward being ,50yrs of age (57
vs. 35%, p50.060). Receiver operator characteristic analysis
revealed QRSp to discriminate VA (area under curve50.76,
p,0.001), with a QRSp 4 achieving 91% sensitivity and 39%
specificity. The annual VA rate was greater in QRSp 4 vs. QRSp
,4 patients (4.4 vs. 0.98%, p50.01; Figure 2A). In multivariable
Cox regression, age ,50yrs (Hazard Ratio (HR) [95%
confidence interval (CI)]: 2.53[1.06-6.02], p50.036) and QRSp
4 (HR [95% CI]: 4.45[1.02-19.5], p50.047) predicted VA, while
ACC/AHA HCM risk factors, European Society of Cardiology
HCM risk score, LVEF, QRS duration, and qualitative QRS
fragmentation (fQRS) did not. In the subgroup ,50yrs old, the
annual VA rate was 0.0% in patients with QRSp ,4 compared to
6.9% in those with QRSp 4 (p50.012; Figure 2C).
Conclusion: QRSp independently predicts VA in ICD-eligible
HCM patients. QRSp 4 increases VA risk 4.5-fold in all patients,
while QRSp ,4 confers no VA risk amongst those ,50yrs old
during 5-year prospective follow-up. This novel, quantitative ECG
metric of QRS fragmentation may improve patient selection for
prophylactic ICD therapy.

PO-668-07
DIRECT EFFECTS OF CARDIAC RADIOABLATION FOR
VENTRICULAR TACHYCARDIA: RESULTS OF THE
PROSPECTIVE STARNL-1 TRIAL
Martijn Hendrik van der Ree MD; Edith M. Dieleman MD;
Jorrit Visser PhD; Nils Planken MD, PhD; S.M. Boekholdt;
rianne De Bruin-Bon; Rianne de Jong; Michiel Kemme MD, PhD;
Jippe C. Balt MD; Brian Balgobind MD, PhD and
Pieter Gerard Postema MD, PhD
Background: Cardiac radioablation may be beneficial in patients
with therapy-refractory ventricular tachycardia (VT). Antiarrhythmic effects may already occur within 1 month, but also
faster effects have been described. The direct mechanistic
effects of cardiac radioablation are, however, still uncertain.
Objective: To evaluate direct effects of cardiac radioablation in
patients.
Methods: Patients with therapy-refractory VT from the
prospective STARNL-1 trial were included: a single-arm, prepost, intervention study with a single radiotherapy fraction of 25
Gy on the arrhythmia target. Direct cardiac effects were assessed
by evaluating echocardiograms, laboratory results and
biomarkers for cardiac fibrosis up to 24 hours after treatment.
Results: All 6 (100%) STARNL-1 patients were included, all
male, aged 55-83yrs, all with an ischemic cardiomyopathy. All
patients had (multiple) previous VT-ablations and were on
(combinations of) high dose class 1 and 3 antiarrhythmic drugs.
There were no significant alterations in hs-Troponin-Tas a marker
for myocardial injury comparing baseline (2-3h before treatment)
to 3h (+9.7% [-2.3;31.1], p50.34), 12h (+13.3 [-2.1;17.8],
p50.22) and 24h (+8.0% [9.8;53.3], p50.40) post-treatment.
Interestingly, after 24h, a significant rise in NT-proBNP as a
marker for myocardial stress (+114.2% [41.0;277.8], p50.046)
was documented, whilst relative left ventricular ejection fraction
simultaneously significantly improved (+9.3% [4.2;26.8],
p50.046). No patients experienced new symptoms of heart
failure. No significant changes were observed in cardiac fibrosis
biomarkers P1NP, P3NP and Galectin-3, comparing baseline and
24h. after treatment.
Conclusion: Although cardiac radioablation can have fast antiarrhythmic effects, it does not appear to cause direct myocardial
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injury as indicated by stable hs-Troponin-T levels and improved
left ventricular ejection fractions. There are also no signs of an
acute initiation of pro-fibrotic pathways. However, the significant
rise of NT-proBNP indicates that there is an acute myocardial
stressing effect, although its underlying mechanisms and
implications remain to be elucidated.

PO-668-08
SMARTWATCH ELECTROCARDIOGRAMS FOR
AUTOMATED AND MANUAL DIAGNOSIS OF ATRIAL
FIBRILLATION: A COMPARATIVE ANALYSIS OF THREE
MODELS
Marc Strik MD, PhD; Saer Abu-Alrub; F. Daniel Ramirez MD, MS;
Hugo-Pierre Racine MD; Sylvain Ploux MD, PhD and
Pierre BORDACHAR MD, PhD
Background: The diagnostic accuracy of proprietary
smartwatch algorithms and the interpretability of smartwatch
ECG tracings may differ between available models.
Objective: We compared the diagnostic potential for detecting
atrial fibrillation (AF) of three commercially available
smartwatches.
Methods: We performed a prospective, nonrandomized, and
adjudicator-blinded clinical study of 100 patients in AF and 100
patients in sinus rhythm. All patients underwent 4 ECG
recordings: a conventional 12-lead ECG, Apple Watch Series
5Ò, Samsung Galaxy Watch Active 3Ò, and Withings Move
ECGÒ in random order. All smartwatch ECGs were analyzed
using their respective automated proprietary software and by
clinical experts who also graded the quality of the tracings.
Results: The accuracy of automated AF diagnoses by Apple and
Samsung outperformed Withings because of a higher proportion
of inconclusive ECGs with the latter (sensitivity/specificity: 87%/
86% and 88%/81% versus 78%/80%, respectively, p,0.05).
Expert interpretation was more accurate for Withings and Apple
than for Samsung (sensitivity/specificity: 96%/86% and 94%/
84% versus 86%/76%, p,0.05), driven by the high proportion of
uninterpretable tracings with the latter (2% and 4% versus 15%,
p,0.05). Figure shows that in a AF patient, the Samsung ECG
was difficult to interpret due to artifact, its automated algorithm
correctly diagnosed AF. In contrast, the Withings ECG is of high
quality but its automated algorithm failed to diagnose AF.
Conclusion: Diagnosing AF is possible using various
smartwatch models. However, the diagnostic accuracy of their
automated interpretations varies between models as does the
quality of ECG tracings recorded for manual interpretation.
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PO-669-01
LONG-TERM ADHERENCE TO FLECAINIDE AS A RHYTHM
CONTROL THERAPY IN RECURRENT ATRIAL
FIBRILLATION - A RETROSPECTIVE COHORT STUDY
Alexander Siotis MD; Bjarne Madsen Hardig PhD;
Samuel Johansson; Jonas Carlson PhD; Henrik Wagner MD,
PhD and Pyotr G. Platonov MD, PhD, FHRS
Background: The choice of rhythm control drugs for recurrent
atrial fibrillation (AF) remains empirical and is based on the safety
profile rather than predicted efficacy. Flecainide is recommended
for prevention of AF recurrence in patients without structural heart
disease however predictors of treatment success are
insufficiently studied.
Objective: To assess clinical characteristics associated with
flecainide treatment success in patients with recurrent AF.
Methods: Using hospital medical records, 135 consecutive adult
AF patients who were referred for in-hospital initiation of
flecainide were included (median age 62 (IQR 53-70) years, 35%
females, 28% persistent AF, median CHA2DS2-VASc score 1,
median follow up time 14.5 (IQR 3.3-32.7) months). Patient
characteristics at admission, including left atrial enlargement
(LAE) assessed as LA volume index .34 ml/m2, were retrieved
from medical records. Kaplan Meier curve and Cox regression
analysis were used to analyse the association between the
clinical characteristics and the likelihood of the drug
discontinuation due to failed rhythm control efficacy (primary
endpoint) or discontinuation for any reason (secondary
endpoint).
Results: By the end of follow up 88 patients (65.0%) had
continued flecainide therapy. Reasons for discontinuation were
failed efficacy (16.0%), side effects (7.0%) or safety issues (16.0
%) such as proarrhythmia (6.7%), heart failure (2.2%), coronary
heart disease (1.5%), QRS widening (1.5%), QTc 500 ms
(0.7%) or AV block II (0.7%). Age 60 years, male gender, height
and LAE were significant predictors of therapy discontinuation in
the univariate analysis, however only LAE (HR53.9 95% CI 1.113.5 for the primary (Figure A) and HR52.5 95%CI 1.3-4.9 for the
secondary endpoints) and age 60 years (HR53.9 95% CI 1.111.9 for the primary and HR52.2 95%CI 1.1-4.3 for the
secondary endpoint) remained independent predictors of therapy
discontinuation in the multivariate analysis. The outcome did not
differ between paroxysmal and persistent AF (Figure B).
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Conclusion: High QT variability in the context of STEMI predicts
early mortality and may warrant specific management. The QT
interval is additionally associated with adverse outcomes, and as
such may be considered a risk stratifier. Gender is an important
mediator of QT dynamics.

Conclusion: LAE and age 60 years were associated with
flecainide rhythm control failure in patients with recurrent AF. The
vast majority of all treatment failures occured within 6 months
from the treatment start. AF type did not significantly predict
treatment efficacy.

PO-669-02
QT INTERVAL DYNAMICS AS A PROGNOSTIC FACTOR IN
PATIENTS WITH ST-ELEVATION MYOCARDIAL
INFARCTION
Tomer Mann M.D; Amit Moses M.D; Aviram Hochstadt MD;
Amit Moses M.D; Anastasiea Yesaulov M.D;
Yacov Shacham M.D; Raphael Rosso MD; Sami Viskin MD and
Ehud Chorin MD, PhD
Background: QT interval prolongation is common in critically ill
patients and is associated with increased mortality. However, the
prognostic value QTc dynamics among patients hospitalized with
STEMI is not well known.
Objective: To characterize QT dynamics in patients undergoing
STEMI, and determine its association with adverse events and
mortality.
Methods: : A retrospective analysis of 4936 consecutive
patients, hospitalized for STEMI at the Tel Aviv medical
center between 01/2013-10/2020. Patients with less than
three ECGs during hospitalization were excluded. A sample
of 203 Automatic QTc measurements was randomly selected
and manually validated. The QT Variability Index was
calculated as the log of the squared coefficient of variation
(SD/mean) of the QT, divided by that of the heart rate.
Missing numeric data was handled by imputation where its
proportion was under 30% and excluded otherwise. Missing
categorical and outcome data were excluded. Associations
were measured by linear and logistic regressions. Mixedeffects models accounted for repeated measurements.
Survival analysis was done by log-rank tests and Cox
proportional hazards.
Results: 1301 patients met the inclusion criteria. Automatic and
manual QTc measurements were highly correlated (Pearson r 5
0.94, CI 5 [0.925 - 0.956]). QT variability increased with female
sex, the presence of HF, and a longer QT interval on the first ECG
(P 5 0.04, 0.01, and 0.02 respectively). LAD occlusion showed
borderline association (P50.05) Prolonged QTc interval and high
QT variability are associated with increased mortality Analysis
determined that the optimal QTc and QT variability index cutoffs
for prognostics were 445 ms and -0.54 respectively. Longer
values of either were associated with an increase of
approximately 90% in mortality by cox hazard ratio (HR 1.9 and
1.89, Log-rank test P50.047 and 0.044, respectively). QT
interval’s association with mortality remained significant when
adjusting for other risk factors, such as gender, age, and the
presence of diabetes (P50.03).

PO-669-03
MACHINE LEARNING BASED ONE-YEAR MORTALITY
PREDICTION IN PATIENTS UNDERGOING PRIMARY
PREVENTION CARDIOVERTER DEFIBRILLATOR
IMPLANTATION: A RETROSPECTIVE COHORT STUDY
Maen D. Abou Ziki MD; Amarnath Annapureddy; Nathan Hurley;
Shiwani Mahajan MD; Karthik Murugiah MD; Chenxi Huang;
Cesar Caraballo; Rohan Khera MD; Isuru Ranasinghe;
Jeptha P. Curtis MD; John Rumsfeld MD, PhD;
Frederick A. Masoudi MD, MPH; Bobak Mortazavi PhD and
Harlan M. Krumholz MD
Background: Implantable cardioverter defibrillators (ICDs) are
strongly recommended for primary prevention in patients with
symptomatic heart failure and an ejection fraction less than 35%
if meaningful survival greater than one year is expected.
However, currently many people die within one year of ICD
implantation. Current prediction models for death following
primary prevention ICD placement have only modest
discrimination.
Objective: We aimed to enhance the currently available
prediction model using machine learning techniques.
Methods: The National Cardiovascular Data Registry (NCDR)
ICD registry was used to identify patients undergoing primary
prevention ICD implantation in US hospitals from April 1, 2010, to
March 2016. Demographic, clinical, laboratory and medications
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data were extracted from the standard data collection form.
Patients undergoing ICD replacement, generator change, lead
only procedures, or procedures involving lead extraction were
excluded. Death within one year of ICD implantation was the
primary outcome. Four methods were used for model training:
Logistic regression with lasso regularization and feature
selection, gradient descent (XGBoost), random forest, and neural
network models. Five-fold cross validation was used for analysis
and model testing.
Results: In the cohort of 101,557 patients (mean age of 74.8 + 6.4
years, 71.4% men and 28.6% women), a total of 11,852 patients
(11.7%) died within 1-year after ICD implantation. Of the models
tested, the best performing model achieved an AUC of 0.785
using XGBoost compared to the current gold standard model AUC
of 0.676. The best performing model included 99 variables with a
rate of missingness of ,5%. The variables that had the most
predictive value were current dialysis, chronic lung disease,
NYHA-IV symptoms, index admission for reason other than
scheduled ICD implant or heart failure, diabetes, atrial fibrillation
or flutter, prior cardiovascular disease and elevated creatinine.
Conclusion: A machine-learning-based model significantly
outperformed the existing model for prediction of 1-year mortality
following ICD placement for primary prevention.
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Conclusion: In this retrospective analysis of our two centers’
early routine use of 2D ICE guided LAAC, ICE was demonstrated
to be as safe and effective relative to TEE guided LAAC despite
an older population at a higher risk of stroke in the ICE guided
arm. A randomized, prospective, multicenter trial including safety
and procedural outcomes is warranted, along with the reporting
of longer term outcomes in this analysis.

PO-669-04
CLINICAL EXPERIENCE AND PROCEDURAL SAFETY OF
TWO DIMENSIONAL INTRA CARDIAC
ECHOCARDIOGRAPHY VERSUS TRANSESOPHAGEAL
ECHOCARDIOGRAPHY DURING LEFT ATRIAL
APPENDAGE CLOSURE PROCEDURES
Kim Krmpotic DNP and Ashish Sadhu MD, FHRS
Background: Intra Cardiac Echocardiography (ICE) is
increasingly being utilized to guide percutaneous left atrial
appendage closure (LAAC) procedures to streamline workflow
and eliminate general anesthesia necessity during the
procedure. There is limited data regarding the safety and
effectiveness of this approach versus conventional
Transesophageal Echocardiographic (TEE) guidance.
Objective: We sought to retrospectively review all patients
receiving LAAC over the last year and compare baseline
demographics along with procedural outcomes for the ICE
guided group versus the TEE guided group.
Methods: We performed a retrospective, nonrandomized review
of 132 LAAC procedures conducted by one operator at two US
sites. ICE guided LAAC was performed from right atrium and
directly within the left atrium (ICE catheter inserted through
transseptal hole dilated by 12F sheath) under moderate sedation.
TEE guided LAAC was performed by previously defined
techniques using general anesthesia. The primary effectiveness
endpoint was Procedural Success as defined by successful
deployment of the LAAC device using a modified Position,
Anchor, Size and Seal (PASS) criteria.The primary safety
endpoint was Periprocedural Complications (7-day) as defined
by pericardial effusion requiring surgery, stroke, death, device
embolization, and/or major vascular complications.
Results: Baseline demographics were similar between the TEE
and ICE group with the exception of permanent atrial fibrillation
(38.5% vs. 19.4% for ICE vs. TEE; p50.02), history of ablation
(23.1% vs. 40.3% for ICE vs. TEE; p50.03), age at the time of
procedure (78+/-7.8 vs. 75+/-7.9 for ICE vs. TEE; p50.02), and
CHA2DS2-VASc score (4.1+/- 1.1 vs. 3.6+/-1.1 for ICE vs. TEE;
p50.01). The primary safety (3.1% vs.3.0% for ICE vs. TEE
p50.99) and effectiveness (96.9% vs. 100% for ICE vs. TEE;
p50.16) endpoints were not statistically different.

PO-669-05
A COMPARATIVE ASSESSMENT OF MACHINE
LEARNING-BASED APPROACHES FOR REAL-TIME
RHYTHM CLASSIFICATION
Joshua Krachman; Derrick Chou; Min Zhu and Pratik Shah
Background: Currently, human judgement is still highly involved
in many cardiac mapping systems to classify and configure
optimal parameters for different rhythms. Efforts have been made
to promote automation and improve mapping efficiency for this
process but unfortunately have only focused within a single
rhythm. Classification and distinction between different rhythms
are highly demanded to bring automation to the next level.
Objective: Evaluate a deep learning (DL) approach to
automatically classify cardiac rhythms in real-time using unipolar
intracardiac electrograms (EGMs) and compare it to a rule-based
decision tree (DT) method.
Methods: We retrospectively analyzed clinically labeled unipolar
CS EGMs consisting of 19 AF, 17 atrial flutter (AFL), 13 pacing,
and 20 sinus rhythm (SR) recordings. Conventionally, physicians
will use features like cycle length (CL), stability of CL,
morphology, and amplitude on a patient’s EGM to diagnose an
arrhythmia. We used a DT classifier to reflect similar decision
making. Our features were mean values of CL and amplitude as
well as standard deviation of CL over a 1-second moving window.
For our DL approach, we transformed each raw EGM into a
wavelet scalogram that decomposes the EGM into different
frequency bands across time. This input space enabled us to
perform transfer learning using the ResNet18 model. In total, we
created 3147 AF, 6101 AFL, 3505 pacing, and 5344 SR wavelet
scalograms. We split 67% and 33% of patients into training and
testing sets respectively and kept patients in their same set for
each model.
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Results: For our DL approach, a heat map was created at the
classification layer to display the parts of the signal that were
important for our DL model to make a classification. Our DT
model achieved a precision of 0.76, recall of 0.84, and accuracy
of 0.77. Conversely, our DL model achieved a precision of 0.86,
recall of 0.88, and accuracy of 0.88.
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Results: Median age was 67 (61-89), with 64% male gender.
78% of the patients had hypertension and 28% had T2DM. 13
patients were on continuous oral anticoagulation (11 with DOACs
and 2 with Warfarin - TTR above 75%). Median heart rate
assessed by 24h recordings was 70.5 (52-84). Median MoCA
(Montreal Cognitive Assessment) score was 22.5 (18-28). Nine
out of the 14 patients had abnormal FDG-PET scans, all with nonspecific brain hypometabolism patterns. The median standard
deviation of the standardized uptake value (SUV) was negative
(lower than in a healthy control database) in 28 of the 30 brain
regions studied.
Conclusion: In this initial cohort of well treated AF patients, we
observed a low MoCA score and a high prevalence of brain
hypometabolism. Understanding these features of AF in patients
without dementia diagnosis can be an important tool to better
address pathophysiology input and interventions in the future.

Conclusion: Our DL approach shows promise for a workflow
automation that can classify a patient’s rhythm as AF, AFL,
pacing, or SR in real-time without manual inputs. This model
outperforms a rule-based DT classifier and can provide an
interpretable heat map to detail which parts of the signals are
important to the classification.

PO-669-06
BRAIN METABOLISM IN PATIENTS WITH ATRIAL
FIBRILLATION: INSIGHTS FROM A PILOT FDG-PET STUDY
Gabriel Targueta Physician; Vitor Delgado; Marcelo Melo and
FRANCISCO CARLOS DA COSTA DARRIEUX MD, PhD
Background: Atrial Fibrillation (AF) is an independent risk factor
for incident dementia. Overt stroke, microembolism and
microbleeds are among the main mechanisms linking this
arrhythmia and cognitive dysfunction. Cerebral hypoperfusion
related to beat-to-beat blood flow variation during AF can also
explain the occurrence of dementia or mild cognitive impairment,
as rhythm control strategies were shown to reduce its incidence.
However, data regarding brain metabolism patterns in patients
with AF are still scarce.
Objective: To investigate brain metabolism in AF patients, under
optimal OAC treatment, without apparent cognitive dysfunction.
Methods: Fourteen AF patients (10 with persistent and 04 with
paroxysmal AF) were submitted to clinical visits followed by brain
FDG-PET imaging. 24h Holter and Echo were also performed.
Previous disabling stroke, heart failure, severe carotid stenosis,
severe aortic stenosis, AF with high ventricular rate (median rate
of more than 85 bpm at 24h-Holter monitoring) and advanced
cognitive impairment were the exclusion criteria. Cognitive
questionnaires were also applied. Healthy control database
groups were compared.

PO-669-07
P-WAVE DURATION-AMPLITUDE RATIO ACCURATELY
QUANTIFIES BI-ATRIAL LOW-VOLTAGE SUBSTRATE IN
ATRIAL FIBRILLATION PATIENTS AND TRACKS ATRIAL
ARRHYTHMIA RECURRENCE AFTER PULMONARY VEIN
ISOLATION
Zhi Rui Zhang; Sophia Z. Massin; Don Marcial Ragot;
Adrian M. Suszko; Andrew C.T. Ha; Sheldon Singh and
Vijay S. Chauhan

Poster Session IV
Background: The presence of atrial low-voltage substrate (LVS)
in AF patients is associated with greater risk of atrial arrhythmia
(AA) recurrence following pulmonary vein isolation (PVI). Surface
ECG P-wave duration (PWD) and amplitude (PWA) are
influenced by LVS, but a P-wave metric that accurately quantifies
LVS has not yet been identified.
Objective: Our aim was to assess the utility of P-wave durationamplitude ratio (PWR) in predicting bi-atrial LVS and AA
recurrence after PVI.
Methods: We prospectively enrolled 77 patients with AF
undergoing their first PVI (age 58611 yrs, 79% male, 27%
persistent AF). Surface 12-lead ECGs were recorded pre-PVI
during sinus rhythm. PWD was measured from the earliest onset
to the latest offset in all 12 leads. PWA was measured from
baseline to peak on a signal-averaged P-wave in lead I. PWR was
calculated as PWD/PWA. High resolution bi-atrial voltage maps
(21496641 points) were collected via a 3D mapping system in a
subset of 65 patients. LVS was defined as bipolar electrogram
amplitude ,1.0 mV and expressed as a percent of total bi-atrial
surface area.
Results: PWR (22196985 ms/mV) was strongly correlated
(r50.71, p,0.001) with bi-atrial LVS (14610%), outperforming
both PWD (150626 ms; r50.54, p,0.001) and PWA (0.0860.03
mV; r5-0.48, p,0.001) individually. PWR had the greatest
correlation with LVS on the LA roof (r50.63, p,0.001), anterior
wall (r50.66, p,0.001), and left PV antrum (r50.67, p,0.001). A
multivariable linear regression model (Figure 1) including clinical
variables and PWR predicted bi-atrial LVS significantly better
than one with clinical variables alone (p,0.001). The inclusion of
PWR increased our model’s adjusted R2 by 0.15 (0.56 to 0.71)
and reduced residual standard error by 19% (6.66 to 5.40).
Notably, PWR contributed the greatest effect (Beta50.44) to the
model. After a follow-up of 1063 months, patients with AA
recurrence had higher model-predicted LVS compared to
arrhythmia-free patients (1862% vs 1361%, p50.05).
Conclusion: PWR is a strong predictor of bi-atrial LVS,
outperforming other ECG metrics and clinical variables alone.
Our model including clinical variables and PWR accurately
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quantifies LVS and tracks AA recurrence after PVI. As such,
PWR may serve as a non-invasive metric to improve patient
selection for PVI and help plan extra-PV ablation.

PO-669-08
LEFT ATRIAL CARDIOMYOPATHY UNDERPINS THE
RELATIONSHIP BETWEEN ATRIAL FIBRILLATION AND
HEART FAILURE WITH PRESERVED EJECTION FRACTION
Jonathan P. Ariyaratnam MB BChir, MA;
Ricardo Sadashi Mishima MD; Mehrdad Emami MD;
Varun Malik MBBS; John Leonard Fitzgerald MBBS;
Dennis H. Lau MBBS, PhD, FHRS; Celine Gallagher BSN, MS,
PhD, RN; Adrian D. Elliott PhD and Prashanthan Sanders MBBS,
PhD, FHRS
Background: Atrial fibrillation (AF) frequently coexists with heart
failure with preserved ejection fraction (HFpEF). We postulate
that a left atrial (LA) cardiomyopathy underpins the association
between these conditions.
Objective: To characterize the LA cardiomyopathy in patients
undergoing AF ablation.
Methods: Patients with AF and preserved ejection fraction
undergoing AF ablation were prospectively recruited. Preablation, participants underwent exercise echocardiography and
cardiopulmonary exercise testing. At ablation, participants
underwent invasive monitoring of LA pressures during infusion of
15mL/kg of normal saline directly into the LA over 8 minutes. LA
size was monitored during infusion with transesophageal
echocardiography. LA stiffness was calculated as D LA pressure/
D LA diameter. High density electroanatomic maps were created
to determine voltage prior to ablation. LA myopathy was
characterized according to 1) LA stiffness, 2) baseline LA
pressures, 3) LA emptying fraction (LAEF) at rest and during
exercise on transthoracic echocardiography and 4) mean global
bipolar LA voltage. Participants were grouped according to low,
intermediate or high probability of HFpEF based on the guideline
recommended ‘HFA-PEFF’ score.
Results: Amongst 88 participants with AF, probability of HFpEF
was low in nine (10%), intermediate in 54 (61%) and high in 25
(28%) participants. Prior AF ablation had been performed in 37
patients (42%). Higher probability of HFpEF was associated with
older age, higher proportion of females and reduced
cardiorespiratory fitness (Table). Higher probability HFpEF was
associated with 1) greater LA stiffness (p,0.01), 2) higher
baseline LA pressures (p,0.01), 3) reduced LA emptying fraction
at rest (p,0.01) and during exercise (p,0.01) and 4) reduced
global LA voltage (p,0.05) (Figure). Univariate predictors of LA
stiffness included HFA-PEFF category, diabetes and two or more
previous ablations. HFA-PEFF category and two or more
ablations remained significant predictors in a multivariate model.
Conclusion: In AF, HFpEF is associated with global LA
cardiomyopathy, involving increased LA stiffness, elevated LA
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pressures, reduced LA emptying fraction and reduced LA
voltage. Two or more previous ablations was an independent
predictor of increased LA stiffness.
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were use of dabigatran (RR 1.45) or rivaroxaban (RR 1.20) rather
than apixaban or edoxaban, and age 64 years (RR 1.38) as
opposed to 75 years (Table).
Conclusion: The initially prescribed DOAC is an important
determinant of switching to another DOAC or to a VKA. Other
relevant determinants of switching to another DOAC and to a
VKA are sex and age category, respectively.
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PO-670-01
DETERMINANTS OF SWITCHING TO AN ALTERNATIVE
ORAL ANTICOAGULANT IN PATIENTS WITH ATRIAL
FIBRILLATION OR VENOUS THROMBOEMBOLISM, A
LONGITUDINAL COHORT STUDY
Tim de Vries; Roisin Bavalia; Gordon Chu; Helen Xiong;
Kayleigh van de Wiel; Kelly Mulder; Hanne van Ballegooijen;
Menno Huisman; Martin E.W. Hemels; Saskia Middeldorp and
Joris R. de Groot
Background: For most patients with atrial fibrillation (AF) or
venous thromboembolism (VTE), any direct oral anticoagulant
(DOAC) is considered first-line therapy. Switching to another
OAC is thus indicative of dissatisfaction with the initial DOAC, but
determinants of such events are not well-described.
Objective: To explore determinants of switching to an alternative
OAC in patients prescribed a DOAC for AF or VTE.
Methods: We performed a longitudinal cohort study of DOAC
use for AF or VTE between Nov 2015 and Nov 2018 using a
pharmacy database (65% of outpatient prescription claims in the
Netherlands). Eligible patients were new to OACs and collected
two or more DOAC prescriptions. We assessed the 1-year
cumulative incidence of switching to another DOAC or to a
vitamin K antagonist (VKA). Determinants of incident switching
events were explored with log-binomial models, using those who
continued the initial DOAC as reference.
Results: The mean age of the 98,522 included patients (47.4%
women) was 69.1 years. After 12 months, 35,634 (36.2%)
discontinued OAC treatment, 5,405 (5.5%) switched to another
DOAC and 2,174 (2.2%) to a VKA. Significant and notable riskincreasing determinants of switching to another DOAC were
female sex (adjusted relative risk [RR] 1.25), and use of
dabigatran (RR 3.04), edoxaban (RR 1.73), or rivaroxaban (RR
1.37) as opposed to apixaban—while those of switching to a VKA

DIETARY MACRONUTRIENT INTAKE AND INCIDENT
ATRIAL FIBRILLATION: AN OBSERVATIONAL STUDY OF
123,151 INDIVIDUALS
Samuel Jie Tu BHlthMedSc(Hons), MBBS;
Celine Gallagher BSN, MS, PhD, RN; Adrian D. Elliott PhD;
Bradley M. Pitman CCDS; Jeroen ML. Hendriks MS, PhD, RN;
Dennis H. Lau MBBS, PhD, FHRS; Prashanthan Sanders MBBS,
PhD, FHRS and Christopher X. Wong MBBS, MPH, MS, PhD,
CCDS
Background: Low carbohydrate and omega-3 fatty acid intake
has been suggested to be associated with higher atrial fibrillation
(AF) risk. However, data is limited on the relationship between
other macronutrients and AF risk.
Objective: To characterize the association between
macronutrient and macronutrient component intake and risk of
incident AF using data from the UK Biobank.
Methods: Dietary intake of food groups were calculated from 24hour diet recall questionnaires administered at baseline and
during follow-up, and total energy and nutrient intakes were
estimated. Incident cases of AF were ascertained from
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hospitalization diagnosis codes. Nutrient intake was modelled in
restricted cubic splines in multivariate nutrient density Cox
regression models.
Results: The cohort consisted of 123 151 participants with 4
648 incident AF events over a median follow-up of 7.9 years.
Baseline characteristics of the cohort were mean age of 59.4
years, 56.3% females, and mean BMI of 26.7 kg/m2. In a
minimally adjusted model, low carbohydrate, starch and
polyunsaturated fatty acid, and high protein intake was
associated with increased AF risk. However, following
adjustment for lifestyle factors including BMI and
comorbidities, these associations were no longer significant
(Figure). No associations were observed for fat, sugar,
dietary fibre, monounsaturated or saturated fatty acid intake
and AF risk.
Conclusion: Although certain macronutrient patterns were
associated with AF risk, these associations were not significant
after adjusting for lifestyle factors including BMI, and
comorbidities. These findings suggest that moderating caloric
intake and maintaining a healthy weight may be more important
than specific nutrient patterns.

PO-670-03
IMPACT OF LIFESTYLE RISK FACTORS ON THE
INCIDENCE OF AF: A LARGE POPULATION-BASED STUDY
Louise Segan MBBS (Hons), FRACP, MPH;
Shane Nanayakkara; Rodrigo Canovas; David Chieng MBBS,
CCDS; Hariharan Sugumar BMBS;
Aleksandr Voskoboinik MBBS, PhD; Liang-Han Ling MBBS, PhD;
Sandeep Prabhu MBBS; Jonathan M. Kalman MBBS, PhD,
FHRS and Peter M. Kistler MBBS, PhD, FHRS
Background: Modification of lifestyle risk factors (RFs) is the
fourth pillar in AF management. However, the relative association
of individual RFs with AF in the general population is unknown.
Objective: We evaluated the prevalence and impact of lifestyle
RFs on AF incidence in the UK Biobank population.
Methods: The UK Biobank is a large prospective cohort with
outcomes measured .10 years. Incident AF was based on ICD10 coding and prior AF was an exclusion. The association
between age, alcohol intake (standard drinks/week), obesity
(BMI .30kg/m2), hypertension, diabetes, sleep apnoea,
smoking and physical inactivity (,600 MET minutes per week)
with incident AF was determined. Logistic regression identified
independent predictors which were adjusted in the multivariable
model.
Results: The study population included 302,926 participants
(48.1% male, age 57 years (IQR 50-63) of whom AF occurred in
5.3% at 7.3 (IQR 4.3-9.8) years follow up. The AF cohort were
more likely to be obese (BMI .30kg/m2, 32.4% vs 20.8%).
Hypertension was present in 66.6%, prior smoking in 47.3%,
obesity in 32.4% and physical inactivity in 19.2%. Hypertension
was associated with increasing age and incident AF. All lifestyle
RFs were significant predictors on univariate analysis (figure 1,
left) however, diabetes (OR 0.989, 95% CI 0.920-1.062) and
physical inactivity (OR 1.018, 95% CI 0.967-1.071) were no
longer significant on multivariable analysis (figure 1, right).
Hypertension remained the strongest predictor of incident AF
(OR 3.790, 95%CI 3.629-3.958).
Conclusion: Lifestyle factors were associated with incident AF in
the UK Biobank. Hypertension was the strongest AF risk factor
and is a readily modifiable target for intervention.
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PO-670-04
LONG-TERM OUTCOMES ASSOCIATED WITH THE
HIGHEST-RISK PROCEDURAL INDICATIONS FOR
WATCHMAN IMPLANTATION
Usama Daimee MD; Thomas Boyle MD; Erica Sheree Hart BSN,
MSN and Ronald D. Berger MD, PhD, FHRS
Background: There is a scarcity of studies reporting long-term
outcomes associated with the range of procedural indications for
Watchman implantation in real-world practice, particularly the
highest-risk indications of CHA2DS2-VASc 5 (very high stroke
risk) and intracranial hemorrhage (ICH).
Objective: To assess in detail the long-term outcomes based on
procedural indications for Watchman implantation in real-world
practice, particularly the highest-risk indications.
Methods: We studied 206 patients receiving the Watchman from
2016 to 2020 at our center. We evaluated in detail adverse events
up to 5 years post-implantation based on procedural indications,
particularly the highest-risk indications, for the Watchman. All
patients received 45 days of post-procedural warfarin or direct
oral anticoagulant (DOAC), followed by dual antiplatelet therapy
(DAPT) or continued oral anticoagulant (OAC) until 6 months
post-implantation.
Results: The mean CHA2DS2-VASc was 4.81, and 115 (55.8%)
patients had CHA2DS2-VASc 5. There was a range of
indications based on history or risk of bleeding, with 14.1%
receiving the Watchman for ICH (Table). Long-term outcomes
after discharge based on indications are detailed (Table). In total,
stroke/TIA occurred in 4 (1.9%) patients, of whom 3 (75%) had
CHA2DS2-VASc 5. The overall incidence of bleeding was
12.6%, greatest among those with prior GI bleed. Bleeding did
not recur in patients with prior ICH.
Conclusion: In a real-world cohort of patients receiving the
Watchman, the incidence of stroke/TIA during long-term followup was low. However, the majority of stroke/TIA events occurred
in those with CHA2DS2-VASc 5. Bleeding occurred in patients
with prior GI bleed, but not in patients with prior ICH.
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PO-670-05
ARTIFICIAL INTELLIGENCE DRIVEN PLATFORM FOR
TREATMENT STRATIFICATION OF ATRIAL FIBRILLATION
PATIENTS: STRATIFY-AF STUDY
Ana María Sanchez de la Nava MSci; Pablo Avila MD;
Alejandro Carta-Bergaz MD; Esteban Gonzalez Torrecilla MD;
Ana Gonzalez Mansilla; Javier Bermejo; Angel Arenal Maiz MD;
 ndez-Avile
 s and
Maria S. Guillem; Francisco Ferna
Felipe Atienza MD, FHRS
Background: Atrial Fibrillation (AF) treatment strategies are
suboptimal and clinical predictors of success are limited. Artificial
Intelligence (AI) has arisen as a powerful tool for efficacy
prediction.
Objective: We developed an AI-driven platform for the
stratification of patients prior to ablation based on non-invasive
Electrocardiographic Imaging (ECGi) biomarkers and clinical
parameters to evaluate and predict optimal patient treatment.
Methods: We evaluated 204 patients from consultation and
ablation procedures that were treated according to clinical
guidelines and characterized at electrophysiological level using
Body Surface Potential Mapping recordings during AF. ECGi
signals were calculated to obtain frequency and rotational
biomarkers. Baseline clinical characteristics and the treatment
followed after inclusion were registered. 80% of the data was used
to calibrate an algorithm for prognosis 12 month after inclusion in
the study and the 20% remaining was used for testing.
Results: A clustering algorithm (Figure) was calibrated identifying
3 main variables for prediction. The first variable for prediction was
the AF type (paroxysmal or persistent). Secondly, an
electrophysiological risk score obtained from the ECGi and
formulated using logistic regression including the following
parameters: highest dominant frequency, median dominant
frequency and mean rotor time. Finally, the type of treatment
identified as rhythm control (drugs, AF ablation) or rate control. The
performance of the algorithm revealed 89.99% of success when
predicting the outcome, increasing overall performance with
respect to conventional persistent and paroxysmal classification.
Conclusion: We were able to predict 12-month prognosis by
using AI algorithms that combined clinical information with ECGi
biomarkers and identified the most suitable treatment for each
patient, attending to clinical guidelines recommendations.
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observed in the left atrial appendage (LAA) have triggered
significant interest as a potential therapeutic target. Current
guidelines recommend the administration of direct oral
anticoagulants (DOACs) as the preferred therapy to prevent
stroke in patients with atrial fibrillation with a CHA2DS2-VASc of 
2. However, despite the benefits of anticoagulants, these cannot
be offered in all patients who are poor candidates for long-term
oral anticoagulation due to the high risk of bleeding, drug
compliance, and tolerance. There is limited data on LAA
occlusion during cardiac surgery in stroke prevention.
Objective: This study aims to determine whether concomitant
LAAO can be effective and safe option in preventing ischemic
stroke in patients with atrial fibrillation undergoing cardiac
surgery.
Methods: A comprehensive and relevant search of randomized
controlled trials, cohort, and case-control study design was
conducted. Outcome measures for ischemic stroke events, allcause mortality, and pAF were extracted and analyzed using a
random-effects model via Review Manager V5.4.
Results: A total of 12 studies were included, with 18,982
subjects being analyzed. There were 9,473 patients who
underwent Left atrial appendage occlusion (LAAO) with
ischemic stroke events of 231 compared with 9,509 patients
who underwent non - Left atrial appendage occlusion (nonLAAO) with events of 371. Concomitant LAAO showed a
significant difference in ischemic event rate (RR 0.65 [95%
CI:0.55-0.77], p,0.00001, I250%, moderate certainty of
evidence) and all-cause mortality (RR 0.74 [95%CI:0.57-0.97],
p50.03, I2568%, moderate certainty of evidence). In regards
to pAF, there was no difference between the 2 groups (RR
1.08 [95%CI:0.95-1.22], p50.24, I2572%, very low certainty of
evidence).
Conclusion: Concomitant LAAO was more effective in
preventing ischemic stroke events and all-cause mortality with
overall moderate certainty of evidence. However, postoperative
atrial fibrillation has similar rates between LAAO and nonLAAO.

PO-670-07
OPTIMISING ANTITHROMBOTIC AGENTS IN PATIENTS
UNDERGOING LEFT ATRIAL APPENDAGE OCCLUSION
Balrik Kailey BA, MRCP; Michael Koa-Wing BS, MBBS, PhD,
CCDS; Norman A. Qureshi BChir, MA, MB, PhD; Syed M. Sohaib;
Christine Shi; Pritpal Padam MBBS; James Howard and
Prapa Kanagaratnam MD, PhD

PO-670-06
EFFICACY AND SAFETY OF LEFT ATRIAL APPENDAGE
OCCLUSION DURING CARDIAC SURGERY TO PREVENT
STROKE: A SYSTEMATIC REVIEW AND META-ANALYSIS
Reynald Evan Tugade MD; Billy Joseph David MD and
Clara Sy Tolentino MD
Background: Stroke remains one of the significant causes of
morbidity and mortality after cardiac surgery. One stroke
occurrence is postoperative atrial fibrillation (pAF), with an
incidence ranging between 20% and 40%. PAF predisposes to
the formation of atrial thrombus. Most thrombus formations

Background: Anticoagulants and/or antiplatelet agents are used
in the perioperative period for left atrial appendage occluder
(LAAO) implantation to reduce the risk of stroke related to atrial
fibrillation (AF) or thrombus from the device. However, the
indication for LAAO is often a bleeding condition that may be
exacerbated by these drugs.
Objective: To determine if periprocedural antithrombotic drugs
are beneficial in patients undergoing LAAO for risk of bleeding.
Methods: A retrospective analysis of outcomes was conducted
in patients who had received an LAAO (AmuletTM ) for a bleeding
indication at a single center. Patients were analysed according to
drug regime in the 90 days post-LAAO implant. The Minimal
Treatment Group (MTG) had either no anti-thrombotics or a
single antiplatelet agent. Standard Treatment Group (STG) had
dual antiplatelets or anticoagulation (DOAC/warfarin). Records
were screened for evidence of mortality, bleeding events
(Bleeding Academic Research Consortium 2), ischaemic
stroke and device related thrombus (DRT) during this period.
Outcomes were also reviewed during long term follow up on
reduced drug regimen. Event-free survival was assessed using
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Kaplan Meier survival analysis, with log-rank testing for statistical
significance.
Results: 75 pts were included for analysis of whom 63pts (84%)
had a prior serious bleeding event. 59pts (80%) also had
concomitant AF ablation. The 42pts in MTG were older (74.3
67.7 vs 71.2 67.2) and had higher HASBLED score (3.6 60.9 vs
3.3 61.2) than the 33pts in STG, but other indications were
statistically similar. Average follow up was 3.062.8 years. During
the 90 days post-procedure no DRT or stroke events occurred in
either group. There was a significantly higher number of bleeds in
the STG (5/33 vs 0/42, p50.01) with associated deaths (3/33 vs
0/42, p50.05). 6 procedure-related complications were not
included in the analysis. 69pts had longer term follow up with 42
(61%) having no antithrombotic drugs and 27pts (39%) on a
single antiplatelet. There was no difference in bleeding events (1/
42 vs 3/27, p50.29), strokes (2/42 vs 1/27) or deaths (6/42 vs 6/
27) between the two groups.
Conclusion: We report the superiority of minimal perioperative
antithrombotic therapy for LAAO insertion in patients with a
history of severe bleeding or high risk of bleeding.

S323
Results: Of seventy participants recruited, 50 were in sinus
rhythm and 20 were in AF at the time of exercise testing. Patients
in AF had lower rest and exercise LAEF, reduced LA reservoir
strain and exhibited a trend towards reduced cardiorespiratory
fitness. Univariate predictors of cardiorespiratory fitness included
resting and exercise LAEF as well as reservoir, booster and
conduit LAS. Chronotropic response was also significantly
associated with peak VO2. Cardiac rhythm and LVEF at rest and
during exercise were not significantly associated with peak VO2.
Chronotropic response was the only independent predictor in a
multivariate analysis.
Conclusion: In patients with AF, important predictors of reduced
exercise tolerance include LA function at rest and during exercise
and impaired chronotropic response.
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LEFT ATRIAL FUNCTION AND CHRONOTROPIC
INCOMPETENCE MORE INFLUENTIAL THAN CARDIAC
RHYTHM IN PREDICTING CARDIORESPIRATORY FITNESS
IN PATIENTS WITH ATRIAL FIBRILLATION

NOVEL PROTEIN BIOMARKERS FOR SUDDEN CARDIAC
DEATH

Jonathan P. Ariyaratnam BChir, MA, MB;
Ricardo Sadashi Mishima MD; Mehrdad Emami MD;
Catherine O’Shea MBBS; Celine Gallagher BSN, MS, PhD, RN;
Prashanthan Sanders MBBS, PhD, FHRS and
Adrian D. Elliott PhD
Background: Patients with atrial fibrillation (AF) frequently
exhibit exercise intolerance. The causes of exercise intolerance
in AF remain unknown.
Objective: To utilize cardiopulmonary exercise testing (CPET)
and exercise echocardiography to investigate exercise
intolerance in patients with AF.
Methods: Consecutive patients with symptomatic paroxysmal or
persistent AF and left ventricular ejection fraction .50%
underwent cardiorespiratory pulmonary exercise testing (CPET)
and transthoracic echocardiography (TTE) at rest and during
exercise. Anti-arrhythmic medications were withheld on the day
of exercise testing. Peak VO2 and chronotropic response
(percentage of target heart rate [%THR]) achieved were
assessed during CPET. Left ventricular ejection fraction (LVEF)
and left atrial emptying fraction (LAEF) were measured at rest
and during peak exercise from TTE images. LA strain (LAS)
parameters (reservoir, booster and conduit) were assessed at
rest using a dedicated LA strain package.

Kotoka Nakamura Ph.D; Faye L. Norby MPH, PhD; Qin Fu Ph.D;
Vidya Venkatraman MSc; mitra mastali Ph.D;
Kyndaron Reinier PhD, MPH; Jennifer Van Eyk Ph.D and
Sumeet S. Chugh MD, FHRS
Background: There is a critical need to identify blood biomarkers
specific for sudden cardiac death (SCD). Cohort studies have
analyzed blood samples at baseline, with SCD occurring many
years after measurement.
Objective: To identify biomarkers of SCD from blood samples
obtained close to the SCD event.
Methods: We conducted a case-control analysis to compare
plasma protein biomarkers in sudden cardiac arrest (SCA)
survivors versus healthy controls. We conducted a secondary
analysis comparing SCA cases to controls with known coronary
artery disease (CAD) to identify biomarkers outside the CAD
pathway. We identified 20 SCA cases from two community-based
studies (2002-2019). Plasma samples were collected at a mean
(SD) of 22 (28) months following the SCA event. SCA cases were
matched on age and sex to 40 healthy controls and to 20 CAD
controls. Proteins were analyzed on a TripleTOFÒ 6600 mass
spectrometer (SCIEX) using data-independent acquisition with a
60 min gradient. We used OpenSWATH v.2.0.0 for data analysis.
We considered a false-discovery rate p-value of ,0.05 to be
significant and a log base 2 fold-change 6 0.32 to indicate
proteins differentially expressed between cases and controls.
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Results: Subjects had a mean (SD) age of 55 (12) years (range
25 to 79) and 70% were male. In the main analysis, we identified 4
proteins at significantly higher levels and 20 proteins at
significantly lower levels in SCA cases compared to healthy
controls (Figure). Two of the proteins with the highest levels of
differential expression were PRDX2 (p-value 5 1.26E-09) and
CTTB2 (p-value 5 1.92E-18). When comparing SCA cases to
CAD controls, 20 of the 24 remained significant. The top
canonical pathways implicated were the acute phase response
signaling and coagulation systems.
Conclusion: We identified protein biomarkers that indicate
possible novel mechanisms of SCD, including several that may
influence SCD outside CAD pathways. These biomarkers have
the potential to enhance prediction of SCD.
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Conclusion: ECG evidence of papillary scar may be present on
12-lead ECGs in patients with MVP, likely characterized by lower
S wave amplitude in aVL. Validation of the aVL-S criteria in
another cohort and evaluation of the best threshold and
diagnostic indices is warranted.

PO-671-03
LEFT ATRIAL APPENDAGE EARLY EXPERIENCE USING
FOUR DIMENSIONAL INTRACARDIAC
ECHOCARDIOGRAPHY

PO-671-02
ELECTROCARDIOGRAPHIC CORRELATES OF PAPILLARY
SCAR IN PATIENTS WITH MITRAL VALVE PROLAPSE
Aravind Kalluri MD; Nigel Amankwah MD; Tarek Zghaib MD;
Rajat Deo MD; Anwar A. Chahal BS, MBChB, PhD;
Francis E. Marchlinski MD, FHRS and Saman Nazarian MD, PhD,
FHRS
Background: Mitral valve prolapse (MVP) has up to 3%
prevalence in the general population and is associated with
malignant arrhythmia. Late-gadolinium enhancement (LGE) on
cardiac magnetic resonance (CMR) has been proposed as a risk
stratification methodology. Electrocardiographic (ECG) findings
that associate with LGE may provide utility for prompting CMR at
initial evaluation and during follow up.
Objective: We investigated the association of ECG findings with
LGE in patients with MVP.
Methods: A retrospective cohort of patients with MVP that
underwent CMR were included in this study and stratified by
presence or absence of LGE in the lateral left ventricle.
Presenting non-ventricular paced 12-lead ECGs were analyzed
for pre-determined lateral lead parameters (QRS and S wave
amplitudes, presence of Q waves, and QRS wave fractionation)
by 2 independent, blinded reviewers, with a third reviewer utilized
in the event of discrepancies.
Results: A total of 35 patients with MVP (24 female) that
underwent CMR were identified. Of these,18 (51%) had LGE in
the region of the papillary muscles. There were no differences in
ECG rates of AF, first degree AV block or bundle branch block
among the two groups. Patients with MVP and LGE had lower
aVL S wave amplitudes compared to those with MVP but no LGE
[median 0, interquartile range (IQR) 0-0.1 vs. 0.1, IQR 0.1-0.3
mV, p 5 0.015, Figure].

Mitchell Stelzer DO, MPH; Andrea Robinson MSN, ACNP;
Sreedhar R. Billakanty MD, FHRS; Nagesh Chopra MD;
James M. Kleman MD; Jasyn Blankenship; Jordan Luli;
Auroa Badin MD; Jaret Tyler MD, FHRS; Steven Yakubov and
Anish K. Amin MD, FHRS
Background: Left atrial appendage occlusion (LAAO) using 4Dimensional imaging with TEE or CT describes LAA anatomy
and determines LAAO sizing. Four-dimensional intracardiac
echocardiography (4D-ICE) guided LAAO is an emerging
technology with evolving utility.
Objective: Demonstrate the feasibility of a 4-D ICE (ACUSON
AcuNav Volume ICEÒ, Siemens, Malvern PA) guided LAAO and
correlation of LAA dimensions to CT angiography and implanted
LAAO.
Methods: LAA dimensions for 16 consecutive patients
undergoing LAAO with ICE guidance were retrospectively
analyzed. All patients had LAA focused pre-procedure CT. LAA
dimensions of the ostium and length using CT and 4D ICE were
completed in short axis, axial and coronal planes.
Results: The device was successfully implanted in all patients,
with one case of cardiac tamponade. The mean age was 76 6
8.7, the mean HAS-BLED score was 2.9 6 1.2 and CHA2DS2VASc score of 5.3 6 1.3. The mean procedural duration was
55 6 17.5 minutes. 4D-ICE measurements, correlated strongly
with CT ostial measurements (y 5 0.93x + 1.3, R2 5 0.88).
These measurements additionally showed that 4D ICE
determined device size correlates to implant device size (y 5
0.76x + 8.68, R2 5 0.73). Appendage length assessment
proved inconsistent with CT, likely secondary to an incomplete
field of acquisition.
Conclusion: 4-D ICE closely approximates CT derived LAA
dimension and accurately predicts LAAO device size and
may be an effective imaging modality in planning
implantation device size. Further studies with a larger patient
data set will be necessary to corroborate the accuracy of
measurements using the Siemens ACUSON AcuNav Volume
ICEÒ catheter.
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(6.3 6 3.1 vs 11.4 6 3.7 mV/sec; p , 0.05). Statistical
significance was found when averaging all 12 ECG leads, the
limb leads, but not the precordial leads. Follow up analysis by
calculation of a receiver operator curve demonstrated that this
analysis provides a strong prediction if a VT is epicardial origin
(AUC range 0.72 - 0.88).

PO-671-05
ATRIAL ARRHYTHMIAS ASSOCIATED WITH INCREASED
MORTALITY IN PATIENTS HOSPITALIZED WITH COVID-19
Som Aftabi Bailey DO; Rodney P. Horton MD, FHRS;
Senthil Thambidorai MD, FHRS; Javier E. Sanchez MD and
Andrea Natale MD, FHRS

PO-671-04
RATE OF CHANGE OF INITIAL INTRINSICOID DEFLECTION
PREDICTS SITE OF ORIGIN OF ENDOCARDIAL VERSUS
EPICARDIAL VENTRICULAR TACHYCARDIA
Anthony Prisco; Justin Hayase MD; Matthew D. Olson MD;
Renee C. Brigham BS; Paul A. Iaizzo PhD, FHRS;
Kalyanam Shivkumar MD, PhD, FHRS; Jason Bradfield MD,
FHRS and Venkatakrishna N. Tholakanahalli MD, FHRS
Background: Electrophysiological mapping and ablation of
ventricular tachycardia (VT) of epicardial origin requires precise
definition of VT morphology to maximize successful outcomes.
Several studies have published morphological characteristics
derived from the 12-lead Electrocardiogram (ECG) that can be
used to predict whether a VT is epicardial in origin. Unfortunately,
for many of these criteria, when scaled to clinical practice the
generalizability is limited.
Objective: To develop a predictive analysis of the surface ECG
that can determine the origin (epicardial versus endocardial) of a
VT.
Methods: We developed an analysis that takes advantage of the
fact that electrical conduction is faster through the cardiac
conduction system than the myocardium, and that the conduction
system is primarily an endocardial structure. The technique
calculated the rate of change in the initial VT depolarization from
a signal-averaged 12 lead ECG. We hypothesized that the rate of
change of depolarization in endocardial VT would be faster than
epicardial. We compared the rate of change in 26 patients with VT
with non-ischemic cardiomyopathy.
Results: When comparing patients with VTs ablated using
epicardial and endocardial approaches, the rate of change of
depolarization was found to be significantly slower in epicardial
(6.3 6 3.1 vs 11.4 6 3.7 mV/sec; p , 0.05). Statistical
significance was found when averaging all 12 ECG leads, the
limb leads, but not the precordial leads. Follow-up analysis by
calculation of a receiver operator curve demonstrated that this
analysis provides a strong prediction if a VT is epicardial origin
(AUC range 0.72 - 0.88).
Conclusion: When comparing patients with VTs ablated using
epicardial and endocardial approaches, the rate of change of
depolarization was found to be significantly slower in epicardial

Background: COVID-19 is a novel, highly contagious virus with
a wide array of presentations. Initially characterized by symptoms
in the respiratory tract, cardiovascular disease and associated
complications often accompany COVID-19 infections thereby
increasing morbidity and mortality. Current literature has reported
an increased rate of cardiac arrhythmias in patients hospitalized
with COVID-19. This retrospective medical analysis sought to
evaluate the impact of atrial arrhythmias on morbidity and
mortality in patients hospitalized with COVID-19.
Objective: This retrospective medical analysis sought to
evaluate the impact of atrial arrhythmias on morbidity and
mortality in patients hospitalized with COVID-19.
Methods: This inpatient cohort from the HCA Registry included
5786 patients with a diagnosis of COVID-19. All patients had
confirmed SARS-CoV-2 infection by PCR testing of a
nasopharyngeal sample. We evaluated clinical records to obtain
demographic characteristics and medical comorbidities. In
addition, we recorded the admission profile that included vitals
and laboratory tests. We calculated rates of prior and in-hospital
atrial fibrillation, atrial flutter, and other supraventricular
tachycardias and evaluated rates of mortality and major adverse
cardiovascular events.
Results: This retrospective medical review analyzed data from
5786 hospitalized patients . 18 years of age (52.1% female; 42.9
% caucasian, mean age 48 years old) with COVID-19 from the
HCA Registry from March to August 2020. Patients with a
diagnosis of COVID-19 in addition to past or present diagnosis of
atrial fibrillation, atrial flutter and/or SVT had increased rates of
mortality (p ,.001), NSTEMI (p , .001), STEMI (p , .001),
cardiac arrest (p , .001; including ventricular tachycardia (p ,
.001), and ventricular fibrillation (p,0.05)), (CHF (p , .001), and
AKI (p , .001).
Conclusion: Recent literature has shown that COVID-19
infection may increase the susceptibility to atrial arrhythmias,
especially in the acute phase. Our analysis shows the potential
clinical impact atrial arrhythmias can have on these hospitalized
patients. Electrocardiographic and telemonitoring devices may
improve care for these patients by early detection and prompt
treatment of atrial arrhythmias.

PO-671-06
ADVERSE EVENTS ASSOCIATED WITH THE ATRICLIP
LEFT ATRIAL APPENDAGE EXCLUSION SYSTEM: 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 AtriClip device (Atricure, West Chester, Ohio)
is placed epicardially to exclude the left atrial appendage through
open or minimally invasive surgery.
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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 AtriClip.
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 30,
2021, for reports received between July 1, 2013, and November
21, 2021.
Results: Amongst the 113 events were reported, the most
common was AtriClip technical issue (85 events, 75%). Issues
with device closure were the most common (48, 56%), followed
by issues with applicator release (21, 32%), applicator removal
(5, 6%) and device migration (5, 6%). Perforation/bleeding was
reported in 16 events (14%), requiring conversion from a
thoracoscopic approach to open sternotomy in 8 cases (50%). In
4 cases, the perforation was due to AtriClip technical issue.
Collateral injury was reported in 7 events (6%, 4 coronary artery
damage, 2 phrenic nerve paralysis and 1 RV dysfunction).
Thromboembolism was seen in 6 cases (5%), with 2 requiring
conversion to open sternotomy for removal. Death was attributed
to the AtriClip in 3 events due to coronary injury, RV dysfunction
and thromboembolism, respectively. There was 1 case each of
Dresslers syndrome and AtriClip infection.
Conclusion: Significant events have been reported with the use
of the AtriClip device including technical issues, perforation
requiring conversion to open sternotomy as well as collateral
structure damage and death.
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Primary endpoints included peri-operative and post procedural
complications (thromboembolic events, bleeding complications,
vascular access complications, pericardial effusion/tamponade,
device positional complications and in-hospital death).
Results: The study included 37 patients (21 had Watchman
devices, 16 had Amplatzer Amulet LAA occluder devices, 28
were men, mean age 76.57 +/- 9.3 years).Seven patients who
developed post-procedural iatrogenic atrial septal defects (4 in
the Watchman group vs 3 in the Amulet group, p-value5
0.982).Three patients developed pericardial effusion (1 in the
Watchman vs 2 in the Amulet group, p- value 5 0.394). Only one
patient developed peri-device leak (1 in the Watchman group vs
none in the Amulet group, p-value 50.283).One device could not
be deployed (1 in the Amulet group vs none in the Watchman
group, p-value5 0.191).None of the patients developed inhospital death, cardiac tamponade, device embolism, device
thrombosis, stroke/TIA, cranial bleeding, or arrhythmias after the
procedure. The rate of peri-operative complications was similar
between both groups.Both groups displayed low rates of adverse
events in the peri-operative and post-operative period.
Conclusion: There was no significant difference in the safety
profile of Amplatzer Amulet LAA occluders and Watchman
devices. There was a low incidence of peri-operative and postoperative adverse events with the implanted devices.

PO-671-08
SPATIAL VENTRICULAR GRADIENT CAN DIFFERENTIATE
HYPERTROPHIC CARDIOMYOPATHY FROM OTHER
FORMS OF LEFT VENTRICULAR HYPERTROPHY
Hans Friedrich Stabenau MD and Jonathan W. Waks MD

PO-671-07
SAFETY OF AMULET LAA OCCLUDER AND WATCHMAN
DEVICE FOR LEFT ATRIAL APPENDAGE CLOSURE IN
PATIENTS WITH ATRIAL FIBRILLATION
Marwan M. Refaat MD, FHRS; Abbas Hoteit MD;
Jennifer Jdaidani MD; Mohamad Bahij Moumneh BS;
Bernard S. Abi-Saleh MD, FHRS; Bernard Harbieh MD, FHRS;
Salim Aramouni MD; Farah Abdulhai MD; Maurice Khoury MD
and Fadi Sawaya MD
Background: Left atrial appendage (LAA) closure is an
alternative to chronic anticoagulation for stroke prevention in
patients with nonvalvular atrial fibrillation. Multiple devices were
used for LAA closure with Amplatzer Amulet LAA Occluder and
Watchman Device being the most used in clinical practice. In
August 2021, the FDA approved the use of the Amplatzer Amulet
LAA Occluder. There is still a knowledge gap in in the safety
profile of the Amplatzer Amulet LAA occluder device in
comparison to Watchman device.
Objective: The aim of this study was to assess and compare the
safety profile peri-procedure and post-procedure between the
Amplatzer Amulet LAA occluder and Watchman device.
Methods: Patients who underwent LAA closure using Watchman
or Amulet devices from July 2015 to August 2020 at the American
University of Beirut Medical Center were included in the analysis.

Background: Diagnosis of hypertrophic cardiomyopathy (HCM)
has far-reaching clinical implications. The gold standard noninvasive test for diagnosing HCM is cardiac MRI (CMR), but this is
expensive and not readily available. Standard ECG measures of
left ventricular hypertrophy may not differentiate HCM from other
more benign causes of cardiac hypertrophy. The spatial
ventricular gradient (SVG), a vectorcardiographic measure of
global electrical heterogeneity (GEH), reflects global
abnormalities in cardiac depolarization and repolarization, and
may be able to distinguish HCM from other disorders.
Objective: To assess differences in the SVG in patients with left
ventricular hypertrophy (LVH) due to HCM vs non-HCM
etiologies.
Methods: Retrospective cohort study of patients referred for
CMR screening of suspected HCM from 2015 to 2021 at a single
academic medical center and who had an ECG performed.
Vectorcardiograms were constructed from the 12-lead ECG
closest to the time of CMR using the Kors transformation. The
SVG vector was measured by integrating the area under the X, Y,
and Z components of the vectorcardiogram. The presence of
HCM (as assessed by CMR) was regressed on SVG vector
components, Cornell product, and demographic characteristics
using multivariable logistic regression.
Results: Out of n5293 patients (68.6% male and mean age 58.7
+/- 14.9 years) with suspicion for HCM who also had a 12-lead
ECG, 204 patients were diagnosed with HCM after CMR. After
adjustment for age and gender the strongest predictor of HCM
was the negative X component of the SVG (standardized OR
3.96, 95% CI [1.5, 3.1]). This was independent of the Cornell
product (standardized OR 3.1, 95% CI [1.2, 2.4]). Larger SVG Y
component , male sex, and advanced age were also correlated
with presence of HCM (p,0.05 for all). When the SVG was added
to a model with the Cornell product and demographics, the area
under the receiver operating curve improved significantly from
0.66 to 0.74 (p,0.01; see Figure) for diagnosing HCM based on
the ECG alone.
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Conclusion: The SVG is correlated with the presence of HCM
and can help distinguish HCM from other causes of LVH.
Abnormal GEH measurement could prompt further clinical
assessment for HCM.
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pacing, ventricular pacing during ORT, which was easily induced,
confirmed a right ASAP and ORT. The pathway was successfully
ablated from the antegrade approach after careful mapping. After
ablation there was no pre-excitation noted and was not inducible
for ORT (Figure B & D). Six month follow up echocardiogram
showed improvement of EF to 54% and the LV dyschrony
resolved.
Conclusion: New LVSD due to dyschrony and symptomatic
frequent ORT of right ASAP can develop in the setting of new
iatrogenic diminished AV node conduction. Successful ablation
will results in LV function recovery to the baseline.
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PO-672-02
PO-672-01
RIGHT SIDED ANTEROSEPTAL ACCESSORY PATHWAY
INDUCED CARDIOMYOPATHY
Elsheikh Abdelrahim MBBS; John Birchak MD; Arfaat Khan MD
and Waddah Maskoun MD, FHRS
Background: We describe 2 patients with right anteroseptal
accessory pathway (ASAP) who developed new left ventricular
systolic dysfunction (LVSD) due to worsening AV node
conduction which resulted in more pre-excitation and frequent
orthodromic reciprocating tachycardia (ORT).
Objective: Describe patients with new LVSD due to iatrogenic
slowing of the AV node conduction and recovery after right ASAP
ablation.
Methods: N/A
Results: Case 1: 52-year-old male with a history of frequent
supraventricular tachycardia (SVT) with a recent unsuccessful
ablation attempt at a different institution that resulted in
worsening pre-exitation and much more frequent ORT and later
on he developed new LVSD (Ejection fraction (EF) dropped from
60% to 40%). He was started on Amiodarone which resulted in
significant sinus bradycardia, and intermittent pre-excitation and
first degree AV block with no improvement in his ORT events. He
was transferred due to incessant SVT and sinus bradycardia. His
Electrophysiology study confirmed ASAP which was
successfully ablated from the antegrade approach after careful
HIS mapping. Afterwards, the patient was not inducible for any
tachycardia and no pre-excitation was present (Figure A & C).
One month follow-up echocardiogram showed an improved EF to
60%.
Case 2: 50-year-old female with a history of normally functioning
mechanical mitral valve, CABG, and pre-exitation that worsened
after her open heart surgery. She presented to the hospital with
frequent palpitations with documented SVT and found to have a
new LVSD and decrease in EF from 55% to 46% with dysychrony.
Electrophysiological study using maneuvers including parahisian

TERROR FROM THE DEEP APPENDAGE: INCESSANT
LEFT ATRIAL APPENDAGE ATRIAL TACHYCARDIA
Douglas Johnson DO; Ryan Kipp MD, FHRS and
Blake E. Fleeman MD
Background: Ablation in the left atrial appendage (LAA) is risky
due to numerous ridges separated by thin tissue. There are few
reported cases of successful ablation of incessant atrial
tachycardia (AT) originating within the LAA.
Objective: This case highlights challenges ablating within the
LAA.
Methods: N/A
Results: A 26 year old man presented with incessant ATwith rate
of 160 bpm and LVEF of 45%. Earliest activation was deep within
the LAA at the tip of one lobe. Catheter pressure terminated the
tachycardia and several ablation lesions were delivered at this
site with 30 W and 5-12 grams of force with an irrigated catheter
(Figure). Tachycardia recurred 1 hour later. Ablation the next day
again had repeated “bump” terminations, and more extensive
ablation was delivered around the site of earliest activation at 35
W. The tachycardia again recurred 2 hours later. LAA excision
was discussed but the patient declined. Amiodarone, flecainide
and sotalol were ineffective at suppression. The LVEF had
decreased to ,20% on repeat TTE. A final procedure again
localized the AT to the same site within a ridge in the tip of the
LAA. Ablation with 45 W, 5-10 grams of force and up to 20
seconds during breath holds were delivered with repeated
acceleration and then termination. Ablation was repeated to loss
of pace capture of the region. The patient remained arrhythmiafree at a 90 day follow-up with near normalization of LVEF.
Conclusion: Ablation of LAA AT can be extremely tenacious
due to the complex anatomy impairing effective energy delivery
and may require multiple procedures. High power-short
duration ablation may be an effective ablation strategy to
persistently eliminate an atrial tachycardia from the left atrial
appendage.
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quickly terminated the tachycardia, consistent with the identified
site being a critical component of the circuit (Fig 1D). The patient
has not had recurrence of VT in over 8 months.
Conclusion: The ALPM can serve as a substrate for bidirectional
VT.

PO-672-04
1:1 TACHYCARDIA INITIATED BY A PREMATURE
VENTRICULAR CONTRACTION: THE APPEAL OF THE
PEEL
Luis Ernesto Cerna MD; Mohamed Gabr MD;
Dimitrios Varrias MD and Nils Guttenplan MD

PO-672-03
TWO FOR THE PRICE OF ONE: BIDIRECTIONAL
VENTRICULAR TACHYCARDIA FROM THE
ANTEROLATERAL PAPILLARY MUSCLE
Nathaniel Steiger MD; Jay Khambhati; Omar Kreidieh MD;
John Whitaker BCH, BM, PhD; Clinton J. Thurber MD;
Esseim Sharma MD; David Chang MD; Uyanga Batnyam MD;
Sunil Kapur MD; David T. Martin MD, FHRS, CCDS;
Thomas M. Tadros MD, MPH; Paul C. Zei MD, PhD, FHRS;
William H. Sauer MD, FHRS, CCDS; Bruce A. Koplan MD, MPH,
FHRS and Usha B. Tedrow MD, MS, FHRS
Background: A 71-year-old woman with a history of ischemic
cardiomyopathy had a cardiac arrest in 2019 and underwent
implantation of a secondary prevention ICD. Subsequently she
developed VT refractory to Sotalol. Interrogation of the ICD
revealed VT characterized by electrograms with alternating R
wave morphology (Fig 1A) and an interval plot showing
alternating tachycardia cycle length (TCL).
Objective: To describe a case of bidirectional VT where a critical
component of the circuit was identified in the anterolateral
papillary muscle (ALPM).
Methods: N/A
Results: The patient was brought to the EP lab and the clinical
VT was induced (Fig 1B). ICE showed heterogeneous substrate
involving the ALPM. Pace mapping from a single site on the
ALPM exhibited two different QRS morphologies, each
consistent with clinical VT QRS morphology and alternating stim
to QRS durations (Fig 1C). Late potentials were observed in this
region (Fig 1E). Entrainment maneuvers were not performed due
to hemodynamic instability and the alternating TCL. Alternating
QRS morphologies and s-QRS delay with pacing is consistent
with two different exit sites in a scar region with slow conduction.
The mid diastolic potentials had alternating intervals that precede
the alternating QRS intervals (Fig 1D). Radiofrequency ablation

Background: Despite advances in implantable cardiac
defibrillator (ICD) programming, inappropriate ICD therapy
remains common. Inappropriate ICD therapy is associated with
increased mortality and psychological distress. Careful analysis
of stored electrograms (EGMs) can be used to elucidate the
mechanism of the arrhythmia and guide therapy.
Objective: We present a case of multiple ICD therapies initiated
with a premature ventricular contraction (PVC). The EGMs, in this
case, illustrate fundamental electrophysiologic concepts that can
be utilized to arrive at a diagnosis.
Methods: N/A
Results: EGMs of tachycardia initiation and anti-tachycardia
pacing (ATP) are presented. Figure 1A depicts an atrial
arrhythmia with a cycle length of 280-300ms with biventricular
pacing. A single PVC initiates a 1:1 tachycardia, detected as
ventricular tachycardia (VT). The differential diagnosis of 1:1
tachycardia includes supraventricular tachycardia (SVT), VT with
1:1 retrograde conduction and double tachycardia with
isorhythmic SVT and VT. The 1:1 tachycardia cycle length is
identical to the atrial rate during biventricular pacing, making
double tachycardia and VT with 1:1 retrograde conduction
unlikely diagnoses. If the arrhythmia is not VT, the PVC
unexpectedly facilitates the conduction of SVT. The peeling-back
effect is demonstrated when a supraventricular impulse is
conducted due to the pre-excitation of the AV node by a
ventricular or junctional beat that shortens the absolute refractory
period of the AV or the His-Purkinje system. The ladder diagram
illustrates this mechanism (Figure 1B). Figure 2 demonstrates
ATP that does not terminate the arrhythmia. The atrium is not
accelerated to the paced cycle length. Ventriculoatrial
dissociation during ATP excludes atrioventricular reentrant
tachycardia and suggests atrial tachycardia.
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Conclusion: Careful EGM analysis with the application of basic
electrophysiological concepts can diagnose arrhythmias, guide
therapy and avoid unnecessary interventions.

PO-672-05
A CASE REPORT OF ACCESSORY PATHWAY MEDIATED
CARDIOMYOPATHY AND AV NODAL INHIBITION
Salvatore Savona MD; Anna N. Kamp MD, MPH, CEPS-P;
May Ling Mah and Steven J. Kalbfleisch MD, FHRS
Background: Anteroseptal accessory pathway (ASAP)
conduction can result in ventricular dyssynchrony and a
cardiomyopathy (CMP).
Objective: Describe an ASAP mimicking LBBB, resulting in a
chronic CMP and AV nodal (AVN) inhibition.
Methods: N/A
Results: A 37-year-old male with WPW initially presented at age
16 with syncope, found to have a CMP (EF 45%). An ablation of
the ASAP initially was aborted due to concerns for AVN injury. An
EPS 2 years later demonstrated persistent antegrade only ASAP
conduction, intact but impaired AVN function, and no PSVT. A
primary prevention ICD was placed due to a reduced EF and
NSVT. His EF progressively declined to 30% despite GDMT. He
was referred for a repeat ASAP ablation (RFA) and upgrade to a
CRT device if his AVN conduction remained poor. His ECG
showed an ASAP with LBB, inferior axis and QRS of 170ms. A
Holter showed NSR, preexcitation . 75% of beats, V- pacing
25% of beats and rare intact AVN conduction without
preexcitation. During EPS, V-pacing showed only antegrade AP
conduction and no retrograde conduction. Figure 1a shows a HIS
deflection on HIS 3,4 with early ventricular activation. A fixed V-H
during A-pacing to 400ms indicated the baseline His deflection
was due to retrograde conduction to the His occurring after AP
conduction (figure 1b). The AP was “bump ablated,” resulting in
complete heart block with back up V-pacing. Within 30 seconds,
2:1 AVN conduction alternated with CHB (figure 1c). The AVN
dysfunction was presumed permanent due to his remote prior
ablation. There was prompt AP conduction recurrence. AP RFA
was performed to provide adequate CRT. As expected, post RFA,
he had persistent CHB and was upgraded to a CRT. 5 weeks post
RF, his EF was 55-60%. Device interrogation and ECG (Figure 2)
demonstrated recovery of 1:1 AVN conduction. The AV delay was
prolonged to promote intrinsic conduction.
Conclusion: Our case of a AP mediated CMP is unique due to
high grade AVB following catheter pressure, which was felt
primarily due to his prior ablation. This coupled with CHB after our
RFA indicated that the AV block would most likely be permanent.
Recovery of AV conduction at follow-up indicates the ASAP may
have modulated AVN function, possibly due to direct effects of
retrograde conduction through the His to the AVN or electrotonic
interactions of the AP and AVN.

PO-672-06
SIMULTANEOUS HIS BUNDLE, LATERAL LV AND LATERAL
RV PACING IN A PATIENT WITH REPAIRED TETRALOGY OF
FALLOT
Stephanie C. Fuentes Rojas MD; Thomas Flautt DO and
Amish S. Dave MD, PhD
Background: Patients with repaired Tetralogy of Fallot (ToF),
who have RBBB and predominant right ventricular (RV)
dysfunction may benefit from RV electromechanical
resynchronization.
Objective: We describe the case of a patient with repaired ToF,
biventricular (BiV) dysfunction and ineffective cardiac
resynchronization therapy (CRT) in whom His bundle pacing
(HBP) fused with RV wall pacing achieved RV CRT and acute
hemodynamic improvement.
Methods: N/A
Results: 58 YOF with repaired ToF and BiV dysfunction
presented with decompensated heart failure (HF). BiV
implantable cardioverter-defibrillator (ICD) with RA, RV and
coronary sinus (CS) leads (Biotronik, Berlin, Germany) was
placed at an outside facility one year ago. Underlying EKG

S330
showed sinus rhythm with 1stdegree AVB (PR 240 ms), RBBB
(QRSd 200ms) and left posterior fascicular block. With
presenting CRT, QRS was wider (QRSd 240). Chest Xray
revealed RV ICD lead in the right ventricular outflow tract (RVOT)
and the CS lead in the anterior interventricular vein with the tip
electrode also near RVOT. Given concern for suboptimal CRT,
defibrillation vector and limited alternative options, we pursued
individualized CRT optimization. Activation mapping showed
latest RV activation in the basal lateral tricuspid annulus. Pacing
from this site simultaneously with the His Bundle narrowed the
QRS significantly and improved RVEF and dyssynchrony on
intracardiac echocardiography. Fick cardiac output and index
improved to 4.4 and 2.4 respectively from 3.7 and 2.0 at baseline.
Thus, we removed the old CS lead and replaced the ICD lead with
a new DF-1 defibrillator lead (Medtronic, Minneapolis, MN) in the
RV apical septum. Then, we placed a SelectSecureTM His lead
(3830 model, Medtronic, Minneapolis, MN). Non-selective His
capture threshold was 1.0 V at 0.4 ms. Then, we placed a
SelectSecureTM lead (3830 model, Medtronic, Minneapolis, MN)
in the RV basal lateral wall and this was Y-adapted to a new LV
lead (4196Y model, Medtronic, Minneapolis, MN) which was
placed on a lateral branch of the CS. HBP fused with LV and RV
lateral wall pacing resulted in a QRS of 120ms. At one year follow
up, she has not had HF admissions.
Conclusion: Simultaneous HBP and RV basal lateral wall pacing
may be a feasible strategy for RV CRT in patients with ToF, RBBB
and predominant RV dysfunction.
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started on dexamethasone and remdesivir. Her overnight course
was complicated by a transiently profound nocturnal sinus
bradycardia leading to asystolic arrest for up to 15 seconds
(Panel B). Her profound bradycardia was then thought to be
precipitated by hypersomnolence in the presence of underlying
sinus node dysfunction, unmasked by the combination of
steroids and remdesivir. Patient continued to have similar pauses
during her second night despite the use of non-invasive positive
pressure ventilation and Isuprel drip. At that point, the decision
was made to discontinue remdesivir with complete resolution of
her profound bradycardic events. Isuprel was subsequently
discontinued with no recurrence of her symptomatic bradycardia.
The patient was monitored successfully for three days with no
electrocardiac disturbances.
Conclusion: Although LGMD is associated with conduction
abnormalities, it can be profoundly unmasked with remdesivir.
Sinus node dysfunction may improve with discontinuation of
remdesivir. Therefore, it is important to allow for monitoring of
patients on remdesivir experiencing symptomatic profound
bradycardia before the commitment to a permanent pacemaker.

PO-672-08
SINGLE LEAD IMPLANTABLE CARDIOVERTERDEFIBRILLATOR SYSTEM WITH A FLOATING ATRIAL
SENSING DIPOLE: LONG TERM FOLLOW UP WITH
LIMITATIONS OF THE SMART ALGORITHM
Anindya Ghosh MBBS, MD, MBBS; Mohamed Akram K A BS;
Ulhas M. Pandurangi MBBS, MD, CCDS and
Anand Pasula MBBS, MD, DM

PO-672-07
ASYSTOLE WITH REMDESIVIR IN A PATIENT WITH LIMBGIRDLE MUSCULAR DYSTROPHY
Tarek Ajam MD; Michael Barkett MD; Mahmoud Ali MD;
Andy Kieu DO and Atul Bhatia MD, FHRS
Background: Remdesivir has been recognized as an antiviral in
the treatment arsenal of hospitalized patients with COVID-19;
however, it is associated with sinus node dysfunction - a finding
that is not completely understood.
Objective: To highlight possible side effects of remdesivir and its
association with cardiac conduction abnormalities.
Methods: n/a
Results: A 79-year-old woman with limb-girdle muscular
dystrophy (LGMD) presented to the emergency department with
worsening dyspnea and heart palpitation with no recent syncopal
events. The patient was found to be COVID-19 positive despite
being fully vaccinated months prior. On admission, her ECG
(Panel A) demonstrated atrial flutter with 2:1 conduction and a
LBBB. Given her symptomatic hypotension, she was
successfully cardioverted to sinus rhythm then followed with
sinus bradycardia. Given her COVID-19 infection, she was

Background: Biotronik Dx ICD system is a single lead pacing
system with ability to sense atrial signals via floating atrial dipole,
developed to provide advantages of atrial electrograms without
risks & cost of additional atrial lead using SMART algorithm. We
herein present long term follow up data of the largest single
centre experience with Dx ICD system.
Objective: NA
Methods: We prospectively analysed data of 90 patients with Dx
ICD implantation at our center from April 2017 to July 2020,
implanted with Itrevia 5 VR-T Dx. Implant characteristics, device
follow-up reports of patients along and remote transmissions
were analysed. Primary outcome- percentage of appropriate
therapies for spontaneous ventricular arrhythmias. Secondary
outcome- percentage of inappropriate classification and therapy
of either supraventricular tachtcardia (SVT) as VT/VF or
withholding therapy for VT/VF.
Results: A total of 90 patients (57M, 33F, 63.3+10.9 y, remote
monitoring in 79%) were implanted with Biotronik Dx ICD system.
SMART was turned ON in all but one at discharge where sensed
A amplitude ,0.4mV. A total of 603 spontaneous arrhythmia
episodes were recorded in 90 patients, of which 417 episodes
(69%) were classified as VT/VF by device and 186 (31%) as SVT.
Manual interpretation of these episodes revealed an overall of 85
episodes (21%) inappropriately classified by device. Major
reasons of inappropriate classification and therapy of SVT as VT/
VF were atrial undersensing despite atrial gain algorithm, Farfield protection (FFP) period that caused blanked P waves, T
wave oversensing and lack of MorphMatch when SMART is ON
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(Figure A-E, Table 1). It was observed that device switched to
single chamber discrimination mode during arrythmia detection
when there was evidence of atrial undersensing by device in 26
patients (29%). In addition, during routine follow up, there were 17
patients (19%) in whom the sensed P wave amplitude dropped
,1mV and hence mode was converted to VVI. There were 2
patients (1.8%) in whom VT was misclassified as SVT and
therapy was withheld, leading to fall.
Conclusion: Our Dx-ICD technology experience is the largest
single center experience yet. Atrial sensing issues, morphology
criteria exclusion from SMART & FFP contribute to unacceptable
number of arrhythmia misclassifications & inappropriate therapy.
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Results: 35 patients were recruited (29 male), with average age
68610 and LVEF 45619, and 29/35 (82%) had ischaemic or
dilated cardiomyopathy. Pacing indication was bradycardia in
26% and cardiac resynchronization in 74%. In 5/35 (14%) of
patients the lead failed to advance through the ventricular septum
to the left bundle area. The extent of late gadolinium
enhancement in the basal septum was significantly higher in
those patients (median 67%, IQR 58-69.5) compared to the other
30 patients (median 10%, IQR 0-20, p 5 0.0006) Figure 1.
However, there was no significant correlation between the extent
of basal septal scar and the QRS duration achieved with left
bundle area pacing (r 5 0.06, P 5 0.75).
Conclusion: There is a strong association between (very) high
scar burden in the basal septum and failure to deliver a lead
through the septum to the left bundle area. Once the lead is
delivered, however, the electrical response is independent of
scar burden. This suggests that it would be worth developing
novel delivery tools that are better at negotiating scarred regions,
because if the lead could be successfully delivered left bundle
stimulation might still achieve a narrow QRS.
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PO-673-01
SEPTAL SCAR PREDICTS FAILURE OF LEAD
ADVANCEMENT TO THE LEFT BUNDLE AREA BUT NOT
THE ABILITY TO STIMULATE THE LEFT BUNDLE
Nadine Ali MA, BMBCH; Ahran Arnold MBBS;
Alejandra Andrea Miyazawa; Daniel Keene MBChB, MSci, PhD;
Nicholas S. Peters FHRS; Prapa Kanagaratnam MD, PhD;
Norman A. Qureshi BChir, MA, MB, PhD; Fu Siong Ng MBBS,
PhD; Nick F. Linton MBBS, MSE, PhD; David C. Lefroy MA,
MBChB, FHRS; Darrel P. Francis; Phang Boon Lim BCH, MB,
MBChB; Mark A. Tanner MBBS, MD; Amal G. Muthumala BCH,
BChir, MB, CCDS; Zachary I. Whinnett BMBS, PhD and
Graham Cole
Background: Left bundle area pacing, a form of conduction
system pacing, is growing in use for both bradycardia and cardiac
resynchronization. Implants are not always successful, and the
failure mechanisms are not yet clearly defined. We prospectively
tested consecutive patients to establish whether septal scar may
influence implant failure.
Objective: To assess whether the extent of scar in the basal
septum, quantified using cardiac MRI late gadolinium
enhancement (LGE) can predict the success of left bundle area
pacing.
Methods: Patients listed for left bundle area pacing, using the
3830 Selectsecure lead were prospectively enrolled. They
underwent standardized scar assessment using cardiac MRI
free-breathing motion-corrected sequences with regional and
global quantification of the extent of late gadolinium
enhancement.

PO-673-02
SYNCHRONIZATION OF REPOLARIZATION AFTER
CARDIAC RESYNCHRONIZATION THERAPY: TIME
COURSE AND RELATION TO REVERSE REMODELING
€ tte Verzaal; Caroline van
Frits W. Prinzen PhD; Nienke Julie
Deursen MD, PhD; Simone Pezzuto PhD; Liliane Wecke MD,
PhD; Kevin Vernooy MD, PhD and Angelo Auricchio MD, PhD
Background: The changes in ventricular repolarization after
cardiac resynchronization therapy (CRT) are poorly understood.
Objective: Addressing this gap in evidence using a multimodality
approach including electrocardiographic and echocardiographic
measurements in patients and patient-specific computational
modeling.
Methods: Electrocardiographic and echocardiographic
measurements were performed before and at various intervals
after CRT, both during CRT-ON and temporary CRT-OFF. T wave
area was calculated from vectorcardiograms, reconstructed from
the 12-lead ECG. Computer simulations were performed in an
extension of an existing Eikonal model of cardiac activation with a
spatially varying action potential duration (APD) and
repolarization rate, fit to a patient’s ECG.
Results: In 33 patients T-wave area during CRT-OFF doubled
within 5 days of CRT (left figure). Patients with T-wave area
increase above the median increase showed significantly larger
increase in left ventricular ejection fraction than those with
smaller T-wave area increase (+1168% vs. +666%,
respectively; p,0.05, n576). Computer simulations (figure, right)
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showed that the increase in T-wave area during chronic CRT-OFF
can be explained by changes in APD following chronic CRT that
are opposite to the change in CRT-induced activation time and
are associated with a reduction in ventricular dispersion in
repolarization..
Conclusion: T-wave area during CRT-OFF is a sensitive marker
for adaptations in ventricular repolarization after CRT, related to
reverse remodeling and reduction in right and left ventricular
dispersion of repolarization during chronic CRT.
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switch from unipolar to bipolar pacing). We used ECGi mapping to
determine ventricular activation (septal myocardial capture or
bibundle capture) and a high precision haemodynamic protocol to
measure systolic blood pressure change for each capture type.
Results: 15 patients were recruited (11 male), mean age 68 6 11
years. Bradycardia was the pacing indication in 4 (27%) patients,
heart failure in 11 (73%).ECGi mapping suggested that the
mechanism of shortening of QRS duration was due to RV septal
myocardial capture, rather than bi-bundle capture in all of our
patients.Left bundle plus right septal capture was associated with
significantly narrower QRS duration compared to left bundle only
capture (-11.7ms, 95% CI: -15.7 to -7.6 ms, P,0.0001).
However, this response required higher pacing outputs (mean
threshold 3.28 V 6 2.16 at 0.4ms vs 0.69 V 6 0.25 at 0.4ms,
p50.0004) (Figure 1).Despite the narrower QRS duration, there
was no significant difference in systolic blood pressure between
the two capture types (-0.96 mm Hg; 95% CI: -3.3 to 1.4 mm Hg;
P.0.05). (Figure 1).
Conclusion: During left bundle branch pacing it is often possible
to deliver earlier right ventricular activation achieved by right
septal capture. However, this requires significantly higher pacing
outputs without any haemodynamic advantage. When
programming these devices, the lowest threshold that achieves
left bundle capture is acceptable.
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ANODAL CAPTURE DURING LEFT BUNDLE AREA PACING
OVERCOMES DELAYED RIGHT VENTRICULAR
ACTIVATION BUT DOES NOT OFFER ANY
HAEMODYNAMIC ADVANTAGE
Nadine Ali MA, BMBCH; Khulat Saqi;
Alejandra Andrea Miyazawa; Ahran Arnold MBBS;
Matthew J. Shun-Shin; Daniel Keene MBChB, MSci, PhD;
Nicholas S. Peters FHRS; Prapa Kanagaratnam MD, PhD;
Norman A. Qureshi BChir, MA, MB, PhD; Fu Siong Ng MBBS,
PhD; Nick F. Linton MBBS, MSE, PhD; David C. Lefroy MA,
MBChB, FHRS; Darrel P. Francis; Phang Boon Lim BCH, MB,
MBChB; Mark A. Tanner MBBS, MD; Amal G. Muthumala BCH,
BChir, MB, CCDS; Graham Cole and Zachary I. Whinnett BMBS,
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Background: The use of Left bundle area pacing is rapidly
growing for both bradycardia and CRT indications. It offers
physiological activation of the left ventricle, but right ventricular
activation may be delayed. It is often possible to shorten QRS
duration and eliminate the R wave in V1 by adjusting pacing
output and/or configuration. It is not clear whether the reduction in
QRS occurs as a result of bi-bundle capture or due to RV septal
capture and it is not known whether programming this
configuration offers an advantage in cardiac function.
Objective: To assess the mechanism of QRS reduction and R
prime elimination during left bundle area pacing (ECGi mapping)
and whether this confers any haemodynamic benefit.
Methods: Patients implanted with a LBAP lead were recruited if
they exhibited R prime in lead V1 response to pacing and R prime
could be eliminated by changing pacing output or configuration (e.g.

PO-673-04
DECREASED HEART RATE VARIABILITY IN CHILDREN
WITH ACUTE DECOMPENSATED HEART FAILURE IS
ASSOCIATED WITH POOR OUTCOMES
Patrick S. Connell MD, PhD; Jack F. Price MD;
Craig G. Rusin PhD; Taylor S. Howard MD;
Joseph A. Spinner MD; Santiago O. Valdes MD;
Tam Dan N. Pham MD; Christina Y. Miyake MD, MS and
Jeffrey J. Kim MD
Background: Heart rate variability (HRV) has been used as a
noninvasive indicator of the health of neurocardiac interactions of
the autonomic nervous system. In adults, decreased HRV
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correlates with increased cardiovascular mortality. However, the
relationship between HRV and outcomes in children with acute
decompensated heart failure (ADHF) has not been described.
Objective: We hypothesize that children in ADHF who progress
to death, heart transplant, or mechanical circulatory support
(MCS) have decreased HRV.
Methods: Patients, age , 21 years, who presented to the
hospital in ADHF from 2013-2018 were included. Primary
outcome was defined as death, heart transplant, or MCS.
Patients with congenital heart disease, pacemaker, ADHF due
to tachycardia-induced cardiomyopathy, previous heart
transplant, those who met the primary outcome within 24
hours of admission, those who did not present in sinus
rhythm, and those without telemetry data were excluded.
Telemetry data from the first 24 hours of admission were
obtained in a continuous, beat-to-beat manner using the
Sickbay Platform. The standard deviation of the R-to-R
interval in 5-minute intervals (SDNN) was calculated. The
median SDNN was compared between those who met the
primary outcome and those who did not. Results are reported
as mean with 95% confidence interval. Statistics were
performed using Mann-Whitney U test with a significance level
of a 5 0.05.
Results: Of 47 included patients (median age 8.1 years; 55%
male), 21 met the primary outcome (death 5 3; transplant 5 4;
MCS 5 17). The most common primary diagnosis in the cohort
was dilated cardiomyopathy (DCM; n 5 36). Patients who met the
primary outcome had significantly lower median SDNN (22 [13,
34]) compared to those who did not (52 [32, 71]; p 50.006; Fig 1).
A ROC curve demonstrated an area under the curve of 0.74 (p 5
0.005) for all patients in ADHF and 0.77 (p 5 0.006) for patients
with DCM. A median SDNN of 20 resulted in a sensitivity of 72%
and specificity of 62% for the primary outcome in all patients in
ADHF and a sensitivity of 71% and specificity of 74% for patients
with DCM.
Conclusion: Patients in ADHF who died, were transplanted, or
required MCS had significantly decreased HRV at presentation.
This supports the use of HRV as a noninvasive tool to help
significantly improve prognostication in children in ADHF.
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ACUTE HEMODYNAMIC EFFECT OF A NOVEL MULTI-SITE,
MULTI-POINT BIVENTRICULAR PACING CONFIGURATION
Josef Kautzner MD, PhD; Lucie Necasova; Hanka Wunschova;
s Kry z e; Jan Kukla; Petr Volik and Marek Sramo
Luka
Background: Biventricular pacing (BVP) using multiple left
ventricular (LV) sites may augment the hemodynamic effect of
cardiac resynchronisation therapy (CRT) by engaging a greater
mass of the myocardium.
Objective: To evaluate the acute hemodynamic effect of a novel
multi-site, multi-point BVP configuration.
Methods: The study investigated 18 patients with idiopathic
dilated cardiomyopathy and left bundle-branch block during
implantation of a BVP device (age: 59 6 14 years, female gender:
7 [39%], LVEF: 27 6 6%, native QRS: 171 6 16 ms). Conventional
leads were placed in the right atrium (RA) and ventricle (RV), one
quadripolar LV lead (Quartet, Abbott, Abbott Park, IL, USA) was
positioned in the posterolateral and another one in lateral or
anterolateral coronary vein. Individual bipoles of the leads were
connected through a splitter into separate external cardiac
stimulators. Hemodynamics was evaluated using a
micromanometer-tipped catheter (Micro-Cath, Millar, Tx, USA)
located in the LV during RA pacing above sinus rate and five atrioventricular sequential pacing configurations at the same rate: 1.)
RA+RV, 2.) RA + RV + distal bipole of the LV lead with greater dP/
dT (,conventional BVP“), 3.) RA + RV + distal and proximal bipoles
of the LV lead with greater dP/dT (,single-lead multi-point BVP“),
4.) RA + RV + distal bipoles of both LV leads (,two-lead multi-site
BVP“), and 5.) sequentional pacing RA + RV + all bipoles of both
LV leads interconnected to a mesh (,maximum BVP“).
Results: Compared to RA pacing, LV dP/dT was significantly
greater during all BVP pacing configurations (RA pacing: 1940 6
507 mmHg/s vs. conventional BVP: 2431 6 855 mmHg/s, singlelead multi-point BVP: 2539 6 740 mmHg/s, two-lead multisite BVP:
2517 6 836 mmHg/s, and “maximum BVP”: 2685 6 893 mmHg/s,
all p,0.001, Figure 1), but not during RA-RV pacing (2014 6 721
mmHg/s, p50.12). In addition, dP/dT was significantly greater
during “maximum BVP” compared to conventional BVP (p50.05).
Conclusion: Compared to RA pacing and conventional BVP, the
greatest increase in LV contractility was achieved with a novel
multi-site, multi-point “maximum BVP” configuration. These
preliminary findings provide rationale for designing new
approaches to CRT.Supported by the research grant NV18-0200080 of the AZV.
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Background: His bundle pacing (HBP) is an effective form of
cardiac resynchronization therapy with the drawback of high
thresholds and relatively high rates of lead replacement. Left
bundle area pacing (LBP) avoids these drawbacks. However, it is
not known if stimulating the left bundle alone and the consequent
delay in right ventricular activation makes it a less effective form
of cardiac resynchronization. In order to address this, we
conducted a within patient comparison of acute electrical and
haemodynamic response to HBP, LBP and biventricular pacing
(BVP).
Objective: Compare, using high precision measurements, the
acute electrical and haemodynamic response to HBP, LBP.
Methods: Patients scheduled for cardiac resynchronization were
prospectively enrolled and underwent an attempt at both HBP,
LBP and if time allowed BVP. We included patients in whom it was
possible to correct the underlying conduction abnormality with
both HBP and LBP (defined as QRS reduction .20ms). We
assessed the acute electrical response using 12 lead
electrocardiography and non-invasive mapping (ECGi). Acute
haemodynamic response was assessed using a high precision
haemodynamic protocol.
Results: 19 patients were included:14 male, mean age 68 years
and mean left ventricular ejection fraction 30%. Conduction
system capture was confirmed using non-invasive activation
patterns. HBP and LBP achieved greater reductions in both total
ventricular activation time compared to BVP (21 6 28ms for BVP,
46 615ms; p50.03 for HBP and 40 6 17; p50.05 for LBP). When
we compared HBP and LBP, there was a trend towards better
improvement in total ventricular activation time with HBP but this
was not significant (p 5 0.1). HBP and LBP also resulted in
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significantly greater reductions in left ventricular activation times
(15 6 33 for BVP, 45 6 17ms; p 5 0.004 for HBP and 48 6 17; p 5
0.003 for LBP), and they were equivalent (p 5 0.5) All three
modalities improved acute systolic blood pressure. Larger
improvements were seen with HBP and LBP (6.4 6 3.8 mmHg for
BVP and 9.7 6 3.4 mmHg for HBP and 9.1 6 7.5 mmHg for LBP).
When we compared HBP and LBP there was no significant
difference (p 5 0.7).
Conclusion: HBP and LBP both delivered better ventricular
resynchronisation compared to BVP. The two conduction system
pacing techniques were, on average, equivalent.
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MACHINE LEARNING ANALYSIS OF CLINICAL AND MRI
FEATURES PREDICTS LONG-TERM SURVIVAL AFTER
CARDIAC RESYNCHRONIZATION THERAPY
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Mike Mangrum MD; Andrew E. Darby MD and
Pamela K. Mason MD, FHRS
Background: Machine learning can reveal interactions among
imaging and clinical variables to identify those most predictive of
response and long-term survival after cardiac resynchronization
therapy (CRT).
Objective: We employed machine learning methods to identify
pre-CRT parameters most associated with post-CRT response
measures and predict long-term survival utilizing both baseline
parameters and short-term response parameters.
Methods: Both before and 6 months after the CRT implant,
patients with heart failure (HF) underwent assessments of left
ventricular end-systolic volume left ventricular end-systolic
volume (LVESV) based on MRI, B-type natriuretic peptide (BNP),
and peak VO2 during exercise testing. Multivariate multiple linear
regression (MMLR) identified baseline parameters most
associated with response measures. A Gaussian mixture model
(GMM) stratified patients based on response measures and
predicted distinct long-term prognoses. Logistic regression
predicted survival at 4-years post-CRT, and receiver operating
characteristic (ROC) curves evaluated model performance.
Results: During 5 years of follow-up after CRT, 50 (25%) of 200
patients (age 66 6 11 years, 27% female) died. Based on the the
MMLR analysis of baseline parameters, we found that pre-CRT
BNP, pre-CRT peak VO2, pre-CRT MRI-calculated mechanical
dyssynchrony (CURE-SVD, or circumferential uniformity ratio
estimate with singular value decomposition), and pre-CRT
LVEDVI were the features most associated with the post-CRT
response vector, which included the change in LVESV post-CRT,
post-CRT BNP, and change in peak VO2 post-CRT. The GMM
stratified the patients into three distinct clusters (Figure 1A). The
Kaplan-Meier survival analysis (Figure 1B) demonstrated that
patients in Group 1 had the best survival, patients in Group 2 had
intermediate survival, and patients in Group 3 had the worst
survival. The short-term response features added to baseline
features improved prediction of long-term response (AUC 0.83 v.
0.78, p,0.05, Figure 2).
Conclusion: Clusters based on short-term CRT response
measures added to baseline features resulted in even more
accurate prediction of long-term survival. This machine learningbased analysis promises to be useful for clinical risk stratification
in HF after CRT.

Poster Session IV

S335
Background: Atrial fibrillation (AF) with heart failure (HF) with
preserved ejection fraction (pEF) impacts cardiovascular (CV)
mortality by selectively increasing pump failure deaths.
Objective: We examined the role of cardiac marker - natriuretic
peptide (NP) measurements in assessing potential risk of these
adverse outcomes.
Methods: We analyzed subjects with AF & HFpEF in the
TOPCAT trial, which enrolled patients with symptomatic HFpEF
and either prior hospitalization for HF or elevated natriuretic
peptide levels (B-type NP [BNP] .100 pg/ml or N-terminal
proBNP .360 pg/ml). Baseline BNP (n 5 338) or N-terminal
proBNP (n 5 258) levels were available in 596 patients enrolled in
either stratum (spironolactone or placebo) of TOPCAT. Levels
were classified into tertiles based on % elevation over upper
limits of normal values for NPs.
Results: BNP ranged from 8 to 4,943 pg/ml and pro BNP from 52
to 17,410 pg/ml. Only the highest tertile of NP values was
independently associated with an increased risk for CV mortality
(Hazard ratio {HR} 3.25, 95% confidence intervals {CI} 1.63 6.48, p5.003) and pump failure death (Figure left panel, HR 5.17,
95% CI 1.46-18.29, p5.022) in subjects with any AF event at
enrollment. HF hospitalizations were also significantly elevated
(HR 1.60, 95% CI 1.00 - 2.56 p5.045) only in the highest tertile.
(Figure, right panel).
Conclusion: 1. NP values can identify subjects at high risk of
pump failure and CV death in AF with HFpEF 2. These
biomarker values can also identify higher risk of CV and HF
hospitalization. 3. NP values may reflect dynamic risk of
adverse CV outcomes and so aggressive treatment of HF
may be warranted in the highest tertile of NP values to impact
CV outcomes.
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