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Abstract

Atrial fibrillation (AF) is the most common arrhythmia causing stroke, myocardial infarction, and heart failure. An early diagnosis
and treatment are crucial to reduce AF recurrence, progression of the disease and to improve prognosis. Thus, an opportunistic
screening is recommended in people older than 65 years.

With the advent of digital medicine, there are a vast variety of wearables to enable an ECG-based or photoplethysmography-based
notification for an irregular heart rhythm. Adopting digital health platforms facilitates remote monitoring of these notifications and
integrating data from wearable devices, smartphones, and patient-reported outcomes, allowing healthcare providers to track AF in
real-time and adjust management strategies proactively, leading to prompt and personalized treatment. However, there are some
challenges to overcome such as managing an overwhelming volume of information, and storing health data raises concerns about
patient privacy and data that we further develop in this revision.

Indeed, the complexity of AF requires a comprehensive, patient-centered management strategy for optimal outcomes. The AF-
-CARE pathway simplifies the approach and focuses on managing comorbidities and risk factors, anticoagulation, rate, and rhythm
control, and continuous patient reassessment.

Rhythm control strategies employed in the past decade, including the safer use of antiarrhythmic drugs and catheter ablation,
have been shown to provide significant symptomatic improvement and reduce cardiovascular mortality and morbidity when
initiated early. Technological advances in catheter ablation have enabled a paradigm shift towards single-shot procedures, using
specialized catheters that deliver energy to isolate the pulmonary veins in a single application (“single shot”). These ablation tech-
niques, incorporating cryoablation and more recently pulsed field ablation, represent an advancement in the treatment of atrial
fibrillation, offering improved outcomes and safety for patients.

As consequence of the benefit and safety of catheter ablation, the 2024 European guidelines state that catheter ablation can be
recommended as a first-line option within a shared decision-making rhythm control strategy for patients with paroxysmal AF to
reduce symptoms, recurrence, and progression of AF.
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Resumo

A fibrilhacdo auricular (FA) € a arritmia mais comum que causa acidente vascular cerebral, enfarte do miocardio e insuficiéncia
cardiaca. O diagndstico e tratamento precoces sao cruciais para reduzir a recorréncia da FA, a progressao da doenca e melhorar o
seu prognostico. Assim, recomenda-se um rastreio oportunista em pessoas com pelo menos 65 anos.

Com o advento da medicina digital, hd uma grande variedade de wearables que permitem o rastreio desta doenca através de uma
notificacdo baseada em ECG ou fotopletismografia de um ritmo cardiaco irregular. A adogao de plataformas digitais de saude
facilita a monitorizacdo remota dessas notificacdes e integra dados de dispositivos wearables, smartphones e resultados relatados
pelos doentes, permitindo que os profissionais de saude diagnostiquem a FA em tempo real, levando a um tratamento rapido e
personalizado. No entanto, existem alguns desafios a ultrapassar, como a gestdo de um volume esmagador de informacgdes e o
armazenamento de dados de saude que suscitam preocupacdes sobre a privacidade dos doentes, assuntos estes que desenvol-
vemos nesta revisao.

Efetivamente, a FA é uma arritmia complexa cujo tratamento adequado devera ser holistico e centrado no doente. A mnemonica
AF-CARE simplifica a abordagem terapéutica, focando-se no controlo das comorbilidades e fatores de risco acompanhantes, anti-
coagulacéo, controlo de ritmo e frequéncia cardiaca, mantendo uma reavaliacdo regular do doente.

As estratégias de controlo de ritmo utilizadas ao longo da Ultima década, com énfase no uso com seguranca de farmacos antiarrit-
micos e na disponibilidade da ablacéo por catéter, vieram demonstrar ndo sé melhoria significativa dos sintomas, como também
reducdo de morbimortalidade cardiovascular quando utilizadas precocemente. Os avangos tecnoldgicos na ablagéo por cateter
permitiram uma mudanca de paradigma para procedimentos “single-shot’, utilizando cateteres especializados que fornecem ener-
gia para isolar as veias pulmonares numa Unica aplicacdo (“single-shot”). Estas técnicas de ablacao, incorporando a crioablacéo e,
mais recentemente, a eletroporacéo, representam um avanco no tratamento da FA, oferecendo aos doentes melhores resultados
e seguranca.

Como consequéncia do beneficio e da seguranca da ablacdo por cateter, as guidelines europeias de 2024 recomendam a ablacao
por cateter como opc¢ao de primeira linha para controlo do ritmo de doentes com FA paroxistica, a fim de reduzir os sintomas, a
recorréncia e a progressao da FA.

Palavras-chave: Ablacdo por Catéter; Criocirurgia; Fibrilhacdo Auricular/cirurgia; Fibrilhagcdo Auricular/diagnéstico

Introduction

With this paper, we aim to demonstrate the exponential

Atrial fibrillation (AF) is the most common heart rhythm dis-
order, affecting millions of people worldwide. Data from the
Framingham Heart Study demonstrated that the lifetime risk
of developing AF in individuals of European ancestry at an
index age of 55 years is 1 in 3."? In fact, AF prevalence in Por-
tuguese population aged > 40 years is estimated to be 2.5%,
reaching 9% in people > 65 years.? Increasing age is a promi-
nent AF risk factor, but increasing burden of comorbidities in-
cluding hypertension, diabetes mellitus, obesity, heart failure,
coronary artery disease, among others play a significant role.*

AF leads to symptoms such as fast or chaotic heartbeat, fa-
tigue, shortness of breath, and chest pain. Notably, it has been
associated with a 2-fold increase in myocardial infarction,
5-fold increase in stroke® and heart failure,® as well as dementia
and cognitive decline’” The observed impact of clinical risk fac-
tor burden suggest that an early intervention and modifiable
risk factor control could reduce incident AF.

Taking into consideration the increasing prevalence and all the
above stated complications, efforts have been made to reduce the
healthcare burden by use of AF screening, leading to an early AF
treatment and improvement of long-term prognosis of patients.

growth of knowledge in the screening and treatment assess-
ment of AF, reviewing the major novelties in this area.

Screening Assessment of AF

Traditionally, diagnostic evaluation of AF patients included
intermittent ECGs, Holter monitoring, etc. demonstrating at
least 30 seconds of AF tracing. However, public health screen-
ing has enhanced dramatically over the last few years owing
to the need and desire to address the growing burden of AF.
The advent of new technologies has enabled a more accurate
and continuous monitoring techniques improving the screen-
ing of this arrhythmia. A recent meta-analysis with a total of
35 836 participants demonstrated that screened participants
had a reduction in stroke when compared to no screening (RR
0.91, 95% ClI 0.84-0.99)8 Thus, the 2024 European Society of
Cardiology (ESC) guidelines on AF management recommend
opportunistic screening for AF in persons aged > 65 years?’

1. Innovations in AF Screening Methods
Digital health uses information and communication tech-
nologies in medicine to manage illnesses and health risks to
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promote wellness. It includes several areas such as wearable
devices with more than 400 wearable activity monitors cur-
rently available (ex. smartwatches and patches, some exam-
ples depicted in Table 1), mobile health (mHealth), telehealth,

health information technology, and telemedicine with promis-
ing tools for early AF detection and initiation of prompt treat-
ment.'

Table 1. Screening methods for AF

Type of screening

Wearable devices

Characteristics

Smartwatches equipped with photopletysmography (PPG) sensors that can detect irregular
heart rhythms suggestive of AF. Some models also include ECG capabilities that allow users
to capture a single-lead ECG, which can be reviewed by healthcare providers to confirm AF.
These wearables enable continuous or intermittent monitoring, increasing the likelihood of
detecting AF, mainly in asymptomatic patients.

Examples

Apple watch (uses PPG
and ECG), Fitbit Sense
and Fitbit Charge 5
(uses ECG), Samsung
Galaxy watch (uses
ECG), Garmin Venu 2
plus (uses PPG), With-
ings ScanWatch (uses
PPG and ECG)

Handheld ECG
devices

Portable devices which provide a quick and easy way for patients to record an ECG by put-
ting their fingers on the device's electrodes. The recorded ECG can be analyzed in real-time
by algorithms that detect AF or may be sent to a healthcare provider for further analysis.
These portable devices are user friendly and can be used anytime, anywhere, making them
a convenient option for AF screening.

AliveCor, KardiaMobile

Patch monitors

Adhesive patches that can be worn on the chest for continuous ECG monitoring over
extended periods, typically 14 days. These patches are particularly useful to detect paroxys-
mal/intermittent AF episodes that could not be captured in shorter monitoring windows.
Collected data is then analyzed to identify AF and other arrhythmias, providing a detailed
report that can guide further clinical decisions.

Zio Patch by iRhythm

Community-
-based screening
programs

Several initiatives use mobile ECG devices and public health outreach to screen older adults
in the community for AF. These programs typically target high-risk patients, such as patients
> 65 years with stroke risk factors and involve large scale ECG screening followed by confir-

matory tests and appropriate clinical follow-up for those found to have AF. These communi-
ty efforts are crucial in detecting undiagnosed AF, particularly in populations that may have

STROKESTOP'" study in
Sweden

limited access to healthcare facilities.

In the last decade, large software companies have been in-
creasingly investing in wearables for AF detection due to the
growing demand for personalized healthcare and the poten-
tial to leverage their technological expertise in this rapidly
expanding market. One of such companies is Apple, which
recruited 419 197 participants over 8 months in the Apple
Heart Study'? with 0.5% of participants receiving an irregular
pulse notification. Subsequent 1-week ECG patch monitoring

revealed AF in 34% of monitored patients. In addition, the Hua-
wei Heart Study" included 186 956 participants using a wrist-
band or wristwatch with photoplethysmography, of whom
0.23% received a “suspected AF” notification and 87% were
confirmed as having AF. A majority (95%) of the participants
successfully integrated the AF management program by using
a mobile AF app (MAFA, depicted in Fig. 1).

Figure 1. Mobile health technology for improved AF screening and transfer into a holistic and integrated care.'
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When AF is detected by a screening tool, including mobile or
wearable devices, a single-lead ECG or 12-lead ECG showing
AF analyzed by a physician with expertise in ECG rhythm inter-
pretation, is necessary to establish a definitive diagnosis of AF*
These devices and integrated digital AF management enable
long-term, non-invasive monitoring, improving the detection
of paroxysmal or asymptomatic AF episodes that could oth-
erwise be unnoticed in clinical settings. The adoption of digi-
tal health platforms facilitates remote monitoring and patient
engagement, integrates data from wearable devices, smart-
phones, and patient-reported outcomes, allowing healthcare
providers to track AF in real-time and adjust management
strategies proactively.

Additionally, the development of high-resolution ECGs and
the application of machine learning algorithms have en-
hanced the accuracy and reliability of AF detection, even in
large populations.™

2. Challenges on the Management of AF
Screening Data

The use of cloud-based analytics enables the aggregation and
analysis of vast amounts of health data, providing insights into
AF patterns and risk factors that were previously difficult to
establish. This approach not only increases the accessibility of
AF screening, but also supports personalized medicine, tailor-
ing interventions based on individual patient data. However,
this vast amount of digital data generated from AF screening
should be properly filtered and integrated into clinical prac-
tice, presenting several challenges that should be taken into
consideration. Firstly, digital health platforms generate a con-
tinuous stream of data, leading to an overwhelming volume
of information for healthcare providers to manage. Evaluating
all the data looking for clinically relevant information can be
time-consuming and labor-intensive.” To minimize these ef-
forts, machine learning algorithms should be developed to
filter and prioritize data, highlighting significant events such as
irregular heart rhythms or increased heart rates, while exclud-
ing the noise from less relevant data. Secondly, AF screening
data from different smartwatches, smartphones, and other
wearable devices should be integrated into electronic health
record systems, overcoming different data formats from dif-
ferent devices. The adoption of standardized data formats
could help to integrate data from different sources, ensuring
healthcare providers have a comprehensive view of a patient’s
health. Thirdly, after data being filtered and properly integrat-
ed, healthcare providers must interpret and make informed
clinical decisions. The potential false positives or inconclusive
results may become a challenge in this process.” Artificial intel-
ligence can assist, by analyzing trends, and detecting patterns,
helping healthcare providers distinguish between significant

and insignificant findings. Fourthly, the collection and storage
of health data raise concerns about patient privacy and data
security.'® Encryption methods, secure data storage solutions,
and rigorous access controls to protect patient data should be
implanted.

At the end of the process, physicians should always interpret
the information and provide the best-personalized treatment
for the patient. The detection of AF in its early stages and sub-
sequent treatment at the right time, reduces morbidity, mor-
tality, and societal healthcare costs.”

Comprehensive Approach to Atrial
Fibrillation

The complexity of AF requires a comprehensive, patient-
-centered approach for optimal management. This approach
should focus not only on the arrhythmia itself but also on ac-
companying comorbidities, risk factors, presenting symptom:s,
and the risk of thromboembolism. Actively involving patients
in their AF care, alongside healthcare professionals, has been
shown to improve outcomes in oral anticoagulation and ar-
rhythmia management.'®

The most recent ESC guidelines on AF have adopted the AF-
-CARE pathway to ensure optimal management and integra-
tion into routine clinical care.’ The AF-CARE approach includes
[C] comorbidity and risk factor management, [A] avoidance
of stroke and thromboembolism, [R] reduction of symptoms
through rate and rhythm control, and [E] evaluation and dy-
namic reassessment of implemented strategies. All these el-
ements should be delivered in a patient-centered manner,
with appropriate education provided to patients, families, and
other healthcare professionals, while ensuring equal access to
healthcare across different genders, ethnicities, and socioeco-
nomic statuses.

Common comorbidities associated with AF include hyperten-
sion, diabetes, heart failure, and obstructive sleep apnea. Modi-
fiable risk factors such as smoking, physical inactivity, excessive
alcohol consumption, and obesity are also frequently present
and should be addressed. Each of these conditions can exacer-
bate the burden of AF and promote adverse atrial remodeling
that perpetuates the arrhythmia. A holistic approach, includ-
ing optimal pharmacological treatment, lifestyle changes, and
regular monitoring, can help reduce AF episodes and prevent
its progression.'® The HEAD-2-TOES scheme (Table 2) provides
a practical summary of risk factors and suggested treatment
targets for preventing a first episode of AF (primary preven-
tion) or AF recurrences (secondary prevention).
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Table 2. The HEAD-2-TOES scheme: modifiable risk factor targets to prevent AF.

Reproduced from Elliot, et al.”®

ACE, angiotensin-converting enzyme; AF, atrial fibrillation; AHI,
apnoea-hypopnoea index; ARB, angiotensin receptor blocker;
BP, blood pressure; CPAP, continuous positive airway pressure;
HbA1c, glycated haemoglobin; MRA, mineralocorticoid recep-
tor antagonist; MVPA, moderate-to-vigorous physical activity;
SGLT2, sodium—glucose cotransporter 2. ¢ One standard drink
contains 12 g of alcohol (1.5 units).

Furthermore, AF is a major risk factor for thromboembolism,
particularly ischemic stroke, regardless of whether it is parox-
ysmal, persistent of permanent. All patients should have their
thromboembolic risk assessed using validated risk scores, such
as CHA2DS2-VA, and appropriate anticoagulation initiated
when indicated.® Oral anticoagulation should be considered
for patients with a CHA2DS2-VA score of 1 and is recommend-
ed for all patients with a CHA2DS2-VA score of 2 or greater.
Most importantly, antiplatelet therapy, such as acetylsalicylic
acid or clopidogrel, is not an alternative to oral anticoagula-
tion, as it fails to adequately protect against ischemic stroke,
whilst not being considerably safer.?

Direct oral anticoagulants (DOACs) - apixaban, dabigatran,
edoxaban and rivaroxaban —, are the drugs of choice for most
patients, except for those with mechanical heart valves and
moderate-to-severe mitral stenosis. Compared to warfarin,
standard, full-dose DOAC treatment reduces the risk of stroke
or systemic embolism by approximately 20%, all-cause mor-
tality by around 10%, and intracranial bleeding by about 50%,
with no significant differences in other major bleeding.?' Spe-
cial attention should be paid to appropriate dose reduction
criteria and concomitant drug therapy to avoid over- or under-
dosing and significant drug-drug interactions.

Most patients with symptomatic AF will benefit from medical
therapy to control heart rate during AF episodes (rate control
strategy), using beta-blockers, non-dihydropyridine calcium
channel antagonists, or digoxin. Additionally, in selected pa-
tients with paroxysmal or persistent AF, pharmacological ther-
apy and/or interventions are often considered to restore and

maintain sinus rhythm (rhythm control strategy). Rhythm con-
trol strategies have significantly evolved due to an increasing
experience in the safe use of antiarrhythmic drugs, consistent
use of oral anticoagulation, advancements in ablation technol-
ogy, and the identification and management of comorbidities.’

While landmark trials published over 20 years ago indicated
that the primary reason for pursuing long-term rhythm con-
trol was symptomatic improvement, more recent evidence
suggests that rhythm control, when pursued early (within 12
months) after AF diagnosis, can reduce the composite risk of
cardiovascular death, stroke, or hospitalization (as demonstrat-
ed in the EAST-AFNET 4 trial??). A significant benefit in terms of
mortality and hospitalization for heart failure was also demon-
strated when rhythm control using catheter ablation was pur-
sued in selected patients with paroxysmal or persistent AF
and concomitant heart failure with reduced ejection fraction
(HFrEF).2

Overall, the landscape of AF rhythm control strategies is rapid-
ly evolving, driven by new drugs and technological advances
that enhance the precision, safety, and efficacy of treatment
options. In the following sections, we will further discuss how
these technological innovations can help refine the routine
clinical care of AF.

1. Antiarrhythmic Drug Therapy

Antiarrhythmic drugs (AADs) are often used as part of a rhythm
control strategy, either alone or in conjunction with catheter
ablation. The selection of an AAD for long-term rhythm control
requires careful evaluation of factors such as the presence of
structural heart disease, coronary artery disease, atrioventricu-
lar block, QRS or QT interval prolongation, and renal or hepatic
failure.? This is due to the risk of serious adverse effects, in-
cluding pro-arrhythmia, when AADs are not used appropriate-
ly. In the absence of the above-mentioned contraindications,
propafenone or flecainide is recommended to prevent the re-
currence and progression of AF? In fact, these were the most
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used antiarrhythmics in the EAST-AFNET 4 trial.> Amiodarone
should be reserved for patients with HFrEF, coronary artery dis-
ease, or severe valvular heart disease who require long-term
AAD therapy to prevent AF recurrence, with careful monitor-
ing for extracardiac toxicity.’

2. Catheter Ablation

Catheter ablation prevents AF recurrences, reduces AF burden,
and improves quality of life in symptomatic paroxysmal or per-
sistent AF, especially when the patient is intolerant or does not
respond to AADs.”* The recent European guidelines state that
catheter ablation can be recommended as a first-line option
within a shared decision-making rhythm control strategy for
patients with paroxysmal AF to reduce symptoms, recurrence,
and progression of AF? Recent evidence shows that catheter
ablation, particularly cryoballoon ablation, significantly im-
proves quality of life, reduces arrhythmia recurrence, and de-
creases healthcare resource usage, without increasing the risk
of adverse events compared to an initial AAD strategy.”® Elec-
trical isolation of the pulmonary veins (PVI) remains the corner-
stone of AF catheter ablation. Additional ablation targets, such
as non-pulmonary vein triggers, linear lesions, or posterior left
atrial wall isolation, are sometimes used on a case-by-case ba-
sis in persistent forms of AF or during re-do procedures.

In the past decade, we have witnessed the emergence of sev-
eral innovations in catheter ablation, ranging from adjunctive
imaging to new ablation tools, which are already transforming
our approach to AF ablation.

2.1 Innovations in Pre-Procedural Imaging
Methods for AF Ablation

Pre-procedural imaging with cardiac computed tomography
(CCT) is useful for characterizing the anatomy of the left atri-
um and pulmonary veins, ruling out intracardiac thrombus,
and identifying the relative positions of the esophagus and
the right phrenic nerve.?” CCT imaging can then be integrated
with conventional three-dimensional mapping systems, ena-
bling faster procedures, and reducing fluoroscopic usage.

In addition, ultrasound equipment for guiding femoral ve-
nous access should be available, as it reduces puncture time,
minimize inadvertent arterial puncture, and lower the risk of
vascular complications.®® Routine use of ultrasound guidance
is recommended, especially in an era where AF ablation is in-
creasingly performed with uninterrupted anticoagulation.”

Intracardiac echocardiography (ICE) is also currently available,
and its use has been shown to enhance procedural safety,
reduce fluoroscopy time, and increase efficiency during AF

ablation, although it does lead to an increase in procedural
costs.”

2.2 Innovations in Mapping Technologies

Mapping and AF ablation require precise navigation within the
left atrium. Electroanatomical mapping (EAM) systems allow
for three-dimensional visualization of the chamber’s anatomy,
delineate arrhythmia circuits, and visualize real-time catheter
localization without the use of fluoroscopy. Several EAM sys-
tems, along with their corresponding multipolar mapping
catheters, are currently on the market and have seen signifi-
cant improvements over time. These enhancements include
higher spatial resolution, better quality of automatic electro-
gram annotation, automated algorithms to help identify ar-
rhythmia circuits, and the ability to incorporate intracardiac
echocardiography (ICE), CCT, or cardiac MRl imaging.”

EAM systems have also evolved to incorporate specific indica-
tors for radiofrequency (RF) ablation, such as power, duration,
contact force, and impedance shifts. These parameters can in-
dicate an effective ablation lesion, which can then be tagged
in the anatomical map.

2.3 Innovations in Ablation Technology -
Single-Shot Ablation

Traditionally, AF ablation was based on point-by-point radiof-
requency (RF) thermal ablation, using catheters with contact-
-force sensors and integrated algorithms to measure ablation
lesion quality and to achieve durable PVI. These methods
would require left atrium 3D-mapping and would lead to
long-time procedures with patients under deep sedation (Fig.
2). Novel catheters equipped with multiple tissue thermal sen-
sors, such as the QDOT Micro by Biosense Webster, have been
developed. These allow for specific high-power or very high-
-power/short-duration RF ablation protocols, reducing proce-
dure times to close to or less than one hour while maintaining
similar safety and efficacy profiles compared to traditional
RF protocols.®# Another recent development in AF ablation
technology is a larger footprint, single-tip ablation catheter.
Unlike the conventional 3-4 mm tip, this new catheter features
a lattice spherical structure with a 9 mm diameter, capable of
delivering temperature-controlled, contact-sensing-facilitated
RF lesions. A pilot study demonstrated a very high incidence of
durable PVI using this catheter.*
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Figure 2. AF ablation using point-by-point RF-based ablation. A and B
illustrate invasive electroanatomic map of the left atrium with 4 pul-
monary veins (AP and PA views, respectively); C and D demonstrate
the final ablation setting isolating the 4 pulmonary veins (each red

tag indicates an ablation lesion; AP and PA views, respectively).

Due to the increasing prevalence of AF and the benefits of ab-
lation therapies, we are going through a vertiginous develop-
ment of new technology to enable safe, effective, simple, and
fast ablation procedures. We have witnessed a paradigm shift in
what AF ablation is regarded with a novel single shot approach.
With these new ablation methods, specialized catheters can de-
liver energy to isolate the pulmonary veins in a single applica-
tion (“single shot”), rather than requiring multiple applications
as with point-by-point RF ablation. The single-shot approach
makes the procedure more efficient, significantly reducing pro-
cedure time, provides more uniform and consistent lesions, and
reduces the risk of complications as we will discuss below.

Cryoablation ablation, in the other end of the thermal ab-
lation spectrum, uses a balloon catheter that delivers cryo-
thermal energy (extreme cold) to create lesions around the
pulmonary veins, effectively isolating them. The balloon is
inflated and positioned at the pulmonary vein opening, and
the cold energy is applied to freeze the tissue (illustrated in
Fig. 2). These catheters use freezing temperatures to create
effective ablation lesions, showing comparable efficacy to
RF-based ablation.?” While these single-shot devices enable
shorter procedure times (124 min for cryoablation versus
141 min for RF ablation, p<0.001%?), they require increased
use of fluoroscopy. Recent data supporting first-line ablation
for paroxysmal AF, as opposed to a trial of AADs, comes from
cryoballoon-based ablation studies, which underscore both
its efficacy and safety.”

Figure 3. AF ablation with a single-shot cryoballoon. A. Transseptal puncture between right and left atrium using SL-1 sheath and transeptal

needle (dashed line indicating interauricular septum); B. Left superior pulmonary vein isolation using an inflated cryoballoon with contrast re-

tention inside the vein demonstrating a good contact to the pulmonary vein; C. Right superior pulmonary vein isolation with contrast retention

inside the vein. Quadripolar catheter in the superior vena cava for phrenic nerve pacing to prevent phrenic nerve palsy during cryoablation. D.

Pulmonary vein signals monitored with a circular mapping catheter inside the pulmonary vein isolation. The * emphasizes a sharp pulmonary

vein signal (in blue) that disappears in the following beat during cryoablation, demonstrating pulmonary vein isolation. E. Inflated cryoballoon

and multipolar circular catheter.
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The new "kid in the block”regarding single shot ablation uses a
different source of energy - pulsed-field ablation (PFA). Instead
of applying thermal energy (either RF or cryoenergy), PFA uses
an electrical field to disrupt cell membrane integrity, leading
to cell death and replacement by fibrosis, a process known as
electroporation.® Because this electrical field can be selective-
ly directed to affect only cardiomyocytes, there is a significant
reduction in collateral damage to extracardiac structures, such
as the esophagus, phrenic nerve, and surrounding vascular
structures.?® However, some cases of coronary arterial spasm

and hemolysis have been reported. PFA can currently be deliv-
ered using large footprint, “single-shot” devices, with average
procedure times of less than one hour for AF ablation. Recent
studies comparing PFA to thermal ablation (either RF or cryo-
ablation) have shown comparable efficacy and safety.3

Overall, the single-shot approach in AF catheter ablation rep-
resents a significant advancement in the treatment of atrial fi-
brillation, offering improved outcomes and safety for patients.

Figure 4. AF ablation using single-shot electroporation. A. Transseptal puncture between right and left atrium using SL-1 sheath and transeptal

needle; B. Left superior pulmonary vein isolation using electroporation catheter; C. Right superior pulmonary vein isolation. D. Electroporation

catheters commercially available (left - PulseSelect®, right — Farapulse®)

2.4 Artificial Intelligence Guiding AF Ablation
Artificial intelligence-based (Al) algorithms have been de-
veloped that can perform real-time analysis of electrograms
recorded by multipolar catheters and automatically identify spa-
tiotemporal electrogram dispersion. This capability may identify
relevant ablation targets besides pulmonary vein isolation, par-
ticularly in patients with persistent AF. The recently presented
TAILORED AF trial demonstrated that a strategy of PVI plus ab-
lation targeting these Al-identified areas resulted in significantly
higher rates of freedom from AF at 12 months compared to PVI
alone in patients with long-standing persistent AF*

Conclusion

Atrial fibrillation is the most common arrhythmia and its ear-

ly diagnosis and personalized treatment improve patients’

symptoms and prognosis. Screening using wearables based
on ECG or photoplethysmography enable the continuous
monitoring of an irregular rhythm and early diagnosis of AF.

Patient-centered management of AF with novel ablation tech-
nologies promote a safe and effective treatment of the disease.
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