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Introduction

▪ Most common & medically significant cardiac arrhythmia

▪ Increasing morbidity, mortality & medical expense, significant negative impact 
on public health

▪ Deeper understanding of  mechanisms of  AF, successfully applying knowledge 
to clinical practice, utilizing development of  technologies improve AF 
management

▪ Principal goals of  AF Mx : to improve the quality of  life ( symptom control ) & 
to prevent associated morbidity & mortality ( prevention of  thromboembolism ) 



Approach & Management of  AF



Components of  integrated AF Management



Guideline for Management of  AF (ESC 2020)



CV risk factors & Concomitant diseases: Detection & Management

Reduction of  mortality 

and morbidity

Primary prevention of  AF

• Life-style modification

• AF risk factors modification

• Treatment of  underlying 

conditions

Reduction of  mortality and morbidity

Symptomatic improvement

Secondary prevention of  AF 

• Life-style modification

• AF risk factors modification

• Treatment of  underlying conditions

AF risk factors
LA remodeling

Reversible

• Electrical

• Biochemical

• Inflammation

Non-reversible

• Fibrosis

• Scaring

• Dilatation

AF development and progression

Paroxysmal           Persistent          Permanent

AF outcomes

• Mortality

• Stroke/systemic TE

• Symptoms and quality 

of  life

• Heart failure

• Dementia

• Myocardial infarction

• Hospitalization and 

health care costs

Modifiable Partially modifiable or non-

modifiable

Hypertension
HF, CAD, VHD,

 COPDDiabetes mellitus

Obesity
Aging 

GeneticsOSA

Alcohol

Dyslipidaemia

Physical activity

Smoking

• Stroke modification • Cardioversion

• Rate control • Catheter ablation

• AAD therapy • Surgery



What’s new in 2023 ?



Catheter Ablation of  AF

▪ Widespread acceptance as an initial treatment producing better CV outcomes & 
quality of  life than AAD

▪ Can be associated with severe complications, dependent on types of  AF, its 
complexity, PVI alone or more ablation, patient’s comorbidities, experience of  the 
performing centers

▪ RF ablation in conjunction with an Electro-Anatomical Mapping (EAM) is a gold 
standard 

▪ Alternative energy sources for PVI : balloon based ablation; Cryo & Pulsed Field 
ablation are highlighted during 2023. 

 



Balloon based PVI ( Cryo-Balloon )

▪ An alternative ablation tool for PVI, single shot modality

▪ As second Gold Standard in current guidelines

▪ Easy to learn, over the wire strategy, safe

▪ Low incidence of  major complications, most common phrenic nerve palsy, 
avoidable phrenic nerve pacing with monitoring of  compound motor action 
potential

▪ Non-inferiority of  CB ablation vs RF ablation in terms of  efficacy & safety ( 
FIRE and ICE trial )

▪ Recent analyses encourage the application of  CB ablation for persistent AF



Initial rhythm control with Cryoablation vs AAD in patients (n-303) with PAF, 3 yr follow-up





Lower incidence of  

Persistent AF or

Recurrence AT 

over 3 yr

with Cryo-abalation



Pulsed Field Ablation (PFA)

▪ A promising new ablation modality

▪ Employs a train of  microsecond duration high amplitude electrical pulses that 
ablate myocardium by electroporation of  the sarcolemmal membrane without 
measurable tissue heating

▪ Myocardium is very susceptible to irreversible injury whereas esophagus, 
phrenic nerve, pulmonary veins & coronary arteries are relatively resistant to 
injury.

▪ Very effective, less procedure time, safe & less procedure related complications





https://images.app.goo.gl/FC54VLQ2zziJdWCf6

https://images.app.goo.gl/FC54VLQ2zziJdWCf6


Pulsed Field Ablation for the Treatment of  AF: PULSED AF Pivotal Trial

▪ Prospective, multicenter, nonrandomized

▪ Symptomatic PAF/ Persistent AF (150 ), 1 yr follow-up

▪ Primary effectiveness end point was freedom from a composite of  acute 
procedural failure, arrhythmia recurrence or antiarrhythmic escalation

▪ Primary safety end point was freedom from a composite of  serious procedure & 
device related adverse events



For PAF



For Persistent AF



▪ The primary safety end point occurred in 1 patient in both paroxysmal & 
persistent AF

▪ Conclusions: PULSED AF demonstrated a low rate of  primary safety adverse 
events and provided effectiveness consistent with established ablation 
technologies using a novel irreversible electroporation energy



Aim- To compare procedural & one-yr recurrence data of  patients with persistent AF undergoing first PVI

using PFA, Cryo, or RFA ( N 177 )



Recurrence of  atrial 

arrhythmias 

in the KM- analysis after 

12 months was not different all 3 



Pearls and Pitfalls of  PFA

Irreversible electroporation

- tissue-sensitive, preserved tissue compliance

Efficacy and safety

- deep, transmural, durable lesions

- sparing adjunctive tissue

- no PV stenosis

- no esophageal lesions

- no tissue coagulation

- minimal effects on phrenic nerve

- low safety risk of  overtreatment

Workflow

- standardized and time-efficient, short learning curve 
using single shot device

- single-tip similar to RF-ablation

Current literature

-excellent limited data mainly from observational studies 
for PVI

Irreversible electroporation

- cellular mechanisms, necrosis Vs apoptotic pathway

    not entirely understood

Efficacy and safety

- dose dependent, optimal dose unclear

- distinct IRE programming crucial to avoid collateral 
damage

- vasospasm during PFA adjacent to coronaries

- PFA ≠ PFA

- validation for each system and indication

- results not transferable

Workflow

- only 2 ablation systems approved with limited experience

Current literature

- no long-term data available

- no randomized controlled trials available



Future perspectives of  PFA

▪ Expected superior safety profile compared to standard of  care technologies

▪ Novel PFA systems promise unique opportunities to treat atrial and ventricular 
arrhythmias

▪ Tailoring PFA for different target lesion depths



▪ Single center, open label, 97 patients with symptomatic AF & end-stage HF referred 
for heart transplantation evaluation

▪ Assigned to receive catheter ablation & GDMT or medical therapy











▪ Conclusions : Among patients with AF & end-stage HF, the combination of  
catheter ablation & GDMT was associated with a lower likelihood of  a 
composite of  death from any cause, implantation of  a LVAD or urgent heart 
transplantation than medical therapy alone.



A total 3 studies with 3039 participants, average 2 yr follow-up, 

primary end point was CV mortality, 

secondary outcomes: incidence of  ischemic stroke/TIA & systemic embolism









Conclusions: Among patients with AF, LAAO was comparable to DOAC 

with similar efficacy & safety profiles







Conclusion: Use of  SGLT2 inhibitors in patients with type 2 DM is associated with a 
lower risk of  arrhythmia recurrence after AF ablation; reduced need for cardioversion, 
AAD therapy or re-do AF ablation.



What should be changed in 2023?

▪ Although RF based AF ablation is still Gold Standard, a new ablation technique: 
pulsed field ablation is effective & safe, much less procedure time 

▪ Balloon based Cryo-ablation is an alternative energy sources for PVI has also 
been successful in initial treatment of  PAF associated with a lower incidence of  
persistent AF.

▪ Catheter ablation of  AF in patients with end-stage heart failure combined with 
GDMT may be associated with mortality benefit (reduction of  AF burden )

▪ LAAO is non-inferior, comparable to DOAC with similar efficacy & safety 
profiles

▪ SGLT2 inhibitors seemed to have anti-arrhythmic properties, associated with a 
lower incidence and recurrence of  AF.



Conclusion

▪ AF is a chronic & progressive disorder, and it is associated with increased risks 
of  thromboembolism and heart failure.

▪ Catheter ablation as initial therapy may modify the pathogenic mechanism of  
AF and alter progression to persistent AF.

▪ PFA & Cryo-ablation are emerging treatment options and have become the 
alternative solutions to conventional thermal ablation 

▪ LAAO as an alternative to anticoagulation if  anticoagulation is contraindicated 
or not tolerated
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