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2016 ESC/EACTS Guidelines for the management of atrial fibrillation
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ACE-I/ARBs prevent
AF in heart failure

ARBs prevent AF in
hypertension & LVH

ARBs do not prevent
AF or adverse
outcomes in patients
without hypertension

PUFA do not
prevent AF

MRA prevent AF in

HFrEF patients pre-

treated with ACE-l/
beta-blockers

ACE-I/ARB prevent
AF in hypertension

Beta-blockers
prevent AF in HFrEF
patients pre-treated

with ACE-I

VKA superior to aspirin
for stroke prevention in
AF

VKA reduces stroke in
AF by 2/3

Ximelagatran as
effective as VKA

Dabigatran at least as
effective as VKA in AF

Rixaroxaban and
Apixaban at least as
effective as VKA in AF

Edoxaban at least as
effective as VKA in AF

Meta-analysis and
healthcare databases:
NOACs safer and
slightly more effective
compared to VKA

PVI can suppress AF

Rate control not inferior to rhythm control

PV¥1 maintains SR
better than
antiarrhythmic drugs

Dronedarone
improves outcomes
in non-permanent AF

AF ablation
improves Qol

First-line PVI
maintains SR better
than antiarrhythmic

drugs

PVI alone as
effective as
complex ablation in
persistent AF

ryoenergy as
effective as RF

for PVYI

First maze surgery
for AF treatment
published

RF based maze
maintains SR after
cardiovascular
surgery

Bipolar RF more
effective than
conventional RF
for stand-alone
AF surgery

Concomitant maze
surgery maintains SR

but increases risk of
permanent pacemaker

ACE-| = angiotensin-converting enzyme inhibitor; AF = atrial fibrillation; ARB = angiotensin receptor blocker; HF = heart failure; HFrEF = heart failure with reduced ejection fraction:
LVH = left ventricular hypertrophy; NOAC = non-vitamin K antagonist oral anticoagulant; PUFA = polyunsaturated fatty acid; PVl = pulmonary vein isclation;
Qol = quality of life; RF = radiofrequency; SR = sinus rhythm;VKA = vitamin K antagonist.

Figure |1 Timeline of findings from landmark trials in atrial fibrillation management, including treatment of concomitant conditions and preven-

tion (green), anticoagulation (blue), rate control therapy (orange), rhythm control therapy (red), and atrial fibrillation surgery (purple).



Paroxysmal vs Persistent AF

. Autonomic tone

Crandall M A et al. Mayo Clin Proc. 2009;84:643-662
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Atrial Fibrillation Burden Specifically Determines
Human Ventricular Cellular Remodeling

Methods: To study the ventricular effects of different AF burdens, experiments were
performed using human ventricular induced pluripotent stem cell-derived

cardiomyocytes undergoing in vitro AF simulation. Epifluorescence microscopy,
action potential measurements, and measurements of sarcomere regularity were
conducted.

A significant decrease of sarcomere regularity could explain impaired cardiac
contractility in patients with high AF burden. These effects were more

pronounced after 7 days of AF simulation compared with 48 hours

Conclusions: Significant functional and structural alterations occurred at the cellular level at a threshold of ~50% AF burden
as it was observed to be harmful in the CASTLE-AF trial. Therefore, these translational results may help to understand the
findings of the CASTLE-AF trial.

Kort T., et al. JACC Clin Electrophysiol 2022 Nov;8(11):1357-1366.
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1Division of Cardiology, Department of

Repeat catheter ablation for recurrent atrial fibrillation: [ ecre joms s unversty scroore

Medicine, Baltimore, Maryland, USA

2?Department of Biostatistics, Johns Hopkins

Electrophysiologic findings and clinical outcomes

Baltimore, Maryland, USA

% 300 patients who underwent their first répeat AF ablations for symptomatic, recurrent AF

‘0

+ All repeat ablations were performed using RF energy, 78% RF for 15t ablation
** 67% at SR before repeat ablation ‘
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m Total Cohort = Persistent atrial fibrillation m Paroxysmal atrial fibrillation Reconnected Pulmonary Veins

FIGURE 1 Number of pulmonary vein reconnections per patient discovered during repeat ablation for all patients and stratified by = Total Cohort = Persistent atrial fibrillation = Paroxysmal atrial fibrillation
persistent versus paroxysmal atrial fibrillation at presentation for repeat ablation FIGURE 2 Anatomic distribution of pulmonary vein reconnections discovered during repeat ablation
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Daimee UA, et al. Akhtar T, Boyle TA, Jager L, Arbab-Zadeh A, Marine JE, Berger RD, Calkins H, Spragg DD. Repeat catheter ablation for recurrent atrial fibrillation: Electrophysiologic
findings and clinical outcomes. J Cardiovasc Electrophysiol. 2021 Mar;32(3):628-638.
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Repeat catheter ablation for recurrent atrial fibrillation: [ ecre joms s unversty scroore

Medicine, Baltimore, Maryland, USA

2?Department of Biostatistics, Johns Hopkins

Electrophysiologic findings and clinical outcomes

Baltimore, Maryland, USA

% 300 patients who underwent their first repeat AF ablations for symptomatic, re e
% All repeat ablations were performed using RF energy, 78% RF for 1%t ablation : X‘H\

** 67% at SR before repeat ablation *

Freedom from atrial arrhythmia

Persistent to Paroxysmal =+ Unchanged AF classification

3.5 | Repeat AF ablation strategies S0 ot o P

All repeat ablations were performed using RF energy. Re-isolation
of the PVs was performed in all patients, with additional non-PV
ablation in 171 (57%) patients. The most common non-PV
lesions involved the LA roof (n=89, 29.7%), CTI (n= 64, 21.3%),
LA posterior wall (n=51, 17%), and the mitral isthmus ' 00 260 20
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FIGURE 5 Kaplan-Meier survival curve of patients free of atrial arrhythmia at 1-year follow-up after repeat ablation, by a change in atrial
ibrillation classification from index to repeat ablation

Daimee UA, et al. Akhtar T, Boyle TA, Jager L, Arbab-Zadeh A, Marine JE, Berger RD, Calkins H, Spragg DD. Repeat catheter ablation for recurrent atrial fibrillation: Electrophysiologic
findings and clinical outcomes. J Cardiovasc Electrophysiol. 2021 Mar;32(3):628-638.
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January 10, 2023

Effect of Catheter Ablation Using Pulmonary
Vein Isolation With vs Without Posterior Left
Atrial Wall Isolation on Atrial Arrhythmia
Recurrence in Patients With Persistent Atrial
Fibrillation

The CAPLA Randomized Clinical Trial

Question Does adding posterior wall isolation (PWI) to pulmonary vein isolation (PVI) improve success
in patients with persistent atrial fibrillation (AF) undergoing first-time catheter ablation?

Findings In this randomized clinical trial that included 338 patients with persistent AF, there was no
significant difference in 12-month freedom from recurrent atrial arrhythmia after a single procedure and
without antiarrhythmic medication among those with PVI and PWI compared with PVI alone (52.4% vs

53.6%, respectively; hazard ratio, 0.99).

Meaning Among patients with persistent AF undergoing first-time catheter ablation, the addition of
PWI to PVI did not improve freedom from atrial arrhythmias compared with PVI alone.

Results Among 338 patients randomized (median age, 65.6 [IQR, 13.1] years; 76.9% men), 330 (97.6%)

Mean procedural times (142 [SD, 69] vs 121 [SD, 57] completed the study. After 12 months, 89 patien€
minutes, P <.001) and ablation times (34 [SD, 21] vs 28

[SD, 12] minutes, P <.001) were significantly shorter for currept atrial arrhythmia without antiarrhythmic medication after a single procedure, compared with
PVI alone. There were 6 complications for PVI with PWI : ssigned to PVI alone (between-group difference, -1.2%; hazard ratio [HR], 0.99 [95%CI,

and 4 for PVI alone 0.73-1.36]; P=98). Of the secondary end points, 9 showed no significant difference, including freedom

ssigned to PVI with PWI were free from re-

CAPLA reminds all clinicians that before accepting new approaches, especially
more aggressive ones, testing in adequately powered, well-conducted
randomized trials ought to be required. This trial strengthens my belief that the
greatest advance in all of medicine has been the discovery of the randomized
trial.

comments by John Mandrola, Louisville, Kentuck

Kistler PM, et al. JAMA 2023 Jan 10;329(2):127-135
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Roof-dependent atrial flutter with epicardial conduction
pathway masked by left atrium posterior wall debulking
ablation

Abstract

Roof-dependent atrial flutter (AFL) is a major tachyarrhythmia rotating in the left
atrium (LA). Here, we describe a case of roof-dependent AFL during atrial fibrilla-
tion ablation. LA posterior wall (LAPW) debulking ablation was performed before the
induction. Atrial tachycardia (AT) was induced by burst pacing, and the 3D mappings
showed a focal pattern from the LA inferior area. The post-pacing interval from the
roof and bottom line corresponded to the AT cycle length. The LAPW debulking ab-

lation masked roof-dependent AFL due to the lack of endocardium potentials in the

LAPW. We report that roof-dependent AEL connected bv epicardium fibers.

4 | CONCLUSIONS

Left atrium posterior wall debulking ablation masked roof-
dependent AFL because of the lack of endocardium potentials.
Ethanol infusion into the VOM is possible to effectively ablate epi-

cardium fibers.

Ishimura M., et al. Ann Noninvasive Electrocardiol. 2023;28:e1299



» JInterv Card Electrophysiol. 2022 Oct 1. doi: 10.1007/510840-022-01378-8. Online ahead of print.

The Maine vein of Marshall ethanol experience:
learning curve and safety

Methods: One hundred twenty nine atrial ablation cases wherein VOM ethanol infusion was
|

attempted were identified from the time of the program'’s inception in 2019 at Maine Medical Center
(Portland, ME). Our technical approach, procedural success, and complications were adjudicated from

the medical record.

Results: The overall VOM ethanol infusion success was 90%. Infusion success rates improved and fluoroscopy utilization
decreased with experience. Arrhythmia recurrence was 14% after a mean follow-up of 9.5 months. Complications

occurred in 5.4% of patients, including a 3.1% risk of delayed tamponade.

Conclusion: In our single center experience, VOM ethanol infusion was feasible with a high technical

success rate. These positive results are balanced against a concerning rate of delayed tamponade.



Effect of Catheter Ablation With Vein of Marshall Ethanol Infusion
vs Catheter Ablation Alone on Persistent Atrial Fibrillation

The VENUS Randomized Clinical Trial

IE Atrial Fibrillatiocn or tadhycardiia occurrence afber
single procedure in as-ramdomized analysis

0.5 =

0.5 -

0= =

0=

0.z -

Recurrence of atial
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Lig-raenk P =_05
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Table 3. Adverse Events

Wein of Marshall-catheter Catheter Vein of Marshall-catheter
ablation as randomized ablation ablation as treated
(n = 185) (n = 158) {n=155)
Intraprocedural pericardial effusion 2 1
Subacube pericardial effusion reguiring 2 2
drainage
Subacute pericardial effusion/pericarditis
niat reguiring drainage
Vascular access complications
Hematoma 3
Peeudoaneurysm 0
Stroke

Transzient ischemic attack

Fluid overload

Pneumania

Atripesophageal fistula i
Death °

00 O
00

Valderrabano M, et al. JAMA. 2020:27;324(16):1620-1628

IMPORTAMNCE Catheter ablation of persistent atrial fibrillation (AF) has limited success.
Procedural strategies beyond pulmonary vein isolation have failed to consistently improve
results. The vein of Marshall contains innervation and AF triggers that can be ablated by
retrograde ethanol infusion.

OBJECTIVE To determine whether vein of Marshall ethanol infusion could improve ablation
results in persistent AF when added to catheter ablation.

DESIGN, SETTING, AND PARTICIPANTS The Vein of Marshall Ethanol for Untreated Persistent AF
(VENUS) trial wias an investigator-initiated, National Institutes of Health-funded, randomized,
single-blinded trial conducted in 12 centers in the United States. Patients (M = 350) with
persistent AF referred for first ablation were enrolled from October 2013 through June 2018.
Follow-up concluded in June 2019,

INTERVEMTIONS Patients were randomly assigned to catheter ablation alone (n = 158) or
catheter ablation combined with vein of Marshall ethanol infusion (n = 185) in a 1:1.15 ratio to
accommodate for 15% technical vein of Marshall ethanol infusion failures.

MAIN OUTCOMES AND MEASURES The primary outcome was freedom from AF or atrial
tachycardia for longer than 30 seconds after a single procedure, without antiarrhythmic
drugs, at both 6 and 12 months. Outcome assessment was blinded to randomization
treatment. There were 12 secondary outcomes, including AF burden, freedom from AF after
multiple procedures, perimitral block, and others.

RESULTS Of the 343 randomized patients (mean [SD] age, 66.5 [9.7] years: 261 men), 316
(92 1%) completed the trial. Viein of Marshall ethanol was successfully delivered in 155 of 185
patients. At 6 and 12 months, the proportion of patients with freedom from AF/atrial
tachycardia after a single procedure was 49.2% (91/185) in the catheter ablation combined
with vein of Marshall ethanol infusion group compared with 38% (60/158) in the catheter
ablation alone group (difference, 11.29 [95% Cl, 0.8%-21.7%]; P = .04). Of the 12 secondary
outcomes, 9 were not significantly different, but AF burden (zero burden in 78.3% vs 67.9%;
difference, 10.4% [95% Cl, 2.9%-17.9%]; P = .01), freedom from AF after multiple procedures
(65.29% vs 53.8%; difference, 11.4% [95% Cl, 0.6%-22.2%]; P = .04), and success achieving
perimitral block (80.6% vs 51.3%; difference, 29.3% [95% Cl, 19.3%-39.3%]; P < .001) were
significantly improved in vein of Marshall-treated patients. Adverse events were similar
between groups.

CONCLUSIONS AND RELEVANCE Among patients with persistent AF, addition of vein of
Marshall ethanol infusion to catheter ablation, compared with catheter ablation alone,
increased the likelihood of remaining free of AF or atrial tachycardia at 6 and 12 months.
Further research is needed to assess longer-term efficacy.



Fluoroscopy guided “modified anterior line” with PFA
~ (Is it another way to treat perimitral tachycardias?)
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Fluoroscopy guided PF CTI ablation in a patient with peculiar anatomy
~ (CTI bidirectional block NOT feasible with irrigated catheter and electéroanatomic mapping)
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Hybrid Ablation Versus Repeated Catheter Ablation in Persistent
Atrial Fibrillation: A'Ran'domized Controlled Trial

Methods: Forty-one ablation-naive patients with (long-standing)-persAF were randomized to HA (n = 19) or CA (n = 22)
and received pulmonary vein isolation, posterior left atrial wall isolation and, if needed, a cavotricuspid isthmus ablation.
The primary efficacy endpoint was freedom from any atrial tachyarrhythmia >5 minutes off antiarrhythmic drugs after 12
months. The primary and secondary safety endpoints included major and minor complications and the total number of
serious adverse events.

Results: After 12 months, the freedom of atrial tachyarrhythmias off antiarrhythmic drugs was higher in the HA group
compared with the CA group (89% vs 41%, P = 0.002). There was 1 pericarditis requiring pericardiocentesis and 1 femoral
arteriovenous-fistula in the HA group. In the CA arm, 1 bleeding from the femoral artery occurred. There were no deaths,
strokes, need for pacemaker implantation, or conversions to sternotomy, and the number of (serious) adverse events
was comparable between groups (21% vs 14%, P = 0.685).

Conclusions: Hybrid AF ablation is an efficacious and safe procedure and results in better cutcomes

than catheter ablation for the treatment of patients with persistent AF. (Hybrid Versus Catheter
Ablation in Persistent AF [HARTCAP-AF]; NCT02441738).

JACC Clin Electrophysiol 2023 Jan 10;52405-500X(22)01143-4. doi: 10.1016/j.jacep.2022.12.011. Online ahead of print.



Hybrid AF Convergent Procedure Vs Endocardial Catheter Ablation Alone for the Treatment of

Drug Refractory Persistent and Longstanding Persistent AF (CONVERGE Trial)

Table 4: Freedom from atrial arrhythmia (AF/AFL/AT) from 3-months through 12-months

stratified by AAD usage

Hybrid Convergent Endocardial
haracteristic Procedure Catheter Ablation P-value
Hybrid Endocardial Absolute =R LI

Parameter Convergent catheter Difference p-value

ablation arm ablation arm (Risk Ratio) ge (Mean = SD) 63.7=9.6 65.1=6.7 NS
Absent Class I'TIT AADs, o 21.5%

s 5% 2.0% .
% (n) 53.5% (53/99) | 32.0% (16/50) (RR = 1.67) 0.0128 6,1 (%) 80 (78%) 27 (53%) 0.0016"
Absent Class I/IIT AADs
or Absent new or 1779 MI (kg/m2) (Mean = SD) 320+59 351+7.1 NS
increased dosage of 67.7% (67/99) | 50.0% (25/50) - 1; 5 0.0360
prm‘inug]_}r failed AADs. (RR o ) eft atrial diameter (Mean + SD) 44=06 43=0.6 NS
% I:l:l]7
With or without AAD:s, % % 16.8% PROSPECTIVE RANDOMIZED CONTROLLED
Primary Safety Events Average years in

There were no cardiac perforations, AEFs or deaths. A total of 2.9% (3/102) subjects reported

MAE within 7 days post-procedure; one stroke, one excessive bleeding and one excessive

27 US & UK sites

Persistent & long-standing
persistent AF patients
AR

4 4 persistent AF. High
M percentage of long-

standing persistent AF ‘

<

f

i

: Minute reductionin

36 endocardial ablation ~ *
procedure time

bleeding with late pericardial effusion. After day 7 and through 30 days, an additional five

‘ 2:1 1t hom
(5/102: 4.9%) subjects reported MAEs: three pericardial effusions, one phrenic nerve injury, and
. ____________________________________________________________________________________________________________________________| 340/ Relative improvement o Relative improvement
e, inachieving >90% AF i i
) ) ) ) ) : (f e 67 / in freedom from atrial
one transient ischemic attack. These pre-specified MAEs were not reported in the catheter HYBRID Endocardial catheter burden 0 arthythmia off AADS
[SSS = RS ERRSSERS S SR SSERS S e CONVERGENT ablation arm
ablation arm (0% vs 7.8%, Fisher’s exact p-value = 0.0525)
De gio DB., et a A ectrop 0 040 (009288




Building a Standard of Care:
Insight From an Experienced Operator

Claudio Tondo, MD, PhD, FESC, FHRS
Director, Heart Rhythm Center, Monzino Cardiac Center, IRCCS
Dept of Biochemical, Surgical and Dental Sciences
- University of Milan, ltaly and Texas Cardiac Arrhythmia Institute, Austin, TX, US
Honorary Visiting Professor Vrije Univesriteit Brussels (VUB)

Future Research
Epicardial Fat

The thickness of epicardial fat can help to identify patients who were at risk of recurrences.
In the literature cut-off: 5-6 mm for transmural lesion.

If the left atrium is =55 mm, the fat is also intraparietal, so that even transcatheter ablation
fails.

Our series of radiofrequency supplies (3 Bp—3 Mp—2Bp—2 Mp— 1 Bp — 1 Mp) is not
effective in patients with 7mm of epicardial fat measured at the CT at a later time.

Monzino Cardiac Center

radcliffe
medical
education
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The deepest sin against
the human mind is to
believe things without

evidence.

Thomas H. Huxley
(1825 - 18995)





