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Comprehensive management of atrial fibrillation

Herein we provide an update on manuscripts focussing on the
comprehensive management of atrial fibrillation (AF) recently pub-
lished in the International Journal of Cardiology Heart & Vasculature.

AF is the most common and complex sustained arrhythmia in men
and requires a comprehensive management [1,2]. Current treatment
options have limited efficacy, largely due to the lack of mechanism-
based therapeutic approaches. Although many potential drug targets
were identified over the last 20 years [3], there are still many important
obstacles in their clinical translation [4,5], with only a few (e.g. SK
channels) being successfully translated to the clinical phase of drug
development [6,7].

The AF better care (ABC) pathway is one management strategy for
AF that incorporates anticoagulation, better rhythm control and co-
morbidity management. Compliance with this management strategy of
AF is associated with general improvements in patient outcomes during
follow-up [8].

Stroke prevention: Stroke risk management among patients with
AF has improved between 2011 and 2019; however, there is still scope
for further gains as many high-risk patients remain inadequately anti-
coagulated [9]. Better stroke risk assessment by clinicians coupled with
addressing practitioner concerns about bleeding risk may improve
management of high-risk patients [2]. Interestingly, with increasing
CHADS2 score, not just the risk of stroke, but also the prevalence of
coexisting coronary artery disease increases, which underscores the
importance of screening for coexisting coronary artery disease in pa-
tients who are at high risk for thromboembolic events [10].

Rhythm control: Conceptually, it is logical that maintaining sinus
rhythm in patients with AF will permit patients to live longer and better.
Accordingly, data from the GARFIELD-AF registry showed that early
rhythm control strategy in patients with newly diagnosed non-
permanent AF was associated with a lower risk of all-cause mortality
and non-haemorrhagic stroke [11].

Recent advances in AF ablation techniques have proved effective in
restoring and maintaining sinus rhythm with improved safety profiles.
Catheter ablation demonstrated lower rates of atrial tachycardia recur-
rence over time, as well as a significant reduction in the progression
from paroxysmal to persistent AF, with no difference in terms of energy
source, complications, and clinical outcomes [12]. Newer studies and an
updated meta-analysis show a good acute outcomes of two cryoballoon
technologies for pulmonary vein isolation [13-18]. Current randomized
clinical trials, including the “Cryoballoon Ablation versus Radio-
frequency Ablation in Patients with Persistent Atrial Fibrillation (CRRF-
PeAF)”, are comparing the traditional thermal energy sources cryo- vs
radiofrequency energy for catheter ablation of AF [19]. Additionally,
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novel delivery strategies of radiofrequency energy have been introduced
recently. Pulmonary vein isolation solely utilizing a high-power short-
duration protocol via a very close-protocol provides fast, safe and
effective acute electrical isolation of the pulmonary veins. High rates of
chronically isolated pulmonary veins have been detected [20-25].

The best single procedure strategy to treat non-paroxysmal AF re-
mains unclear. In patients with non-paroxysmal AF, the combination
strategy of pulmonary vein isolation and ablation of non-pulmonary
vein triggers achieved comparable outcomes than pulmonary vein
isolation alone, clearly disproving the therapeutic value of empiric
ablation of targets outside the pulmonary veins [25]. Identification and
characterization of the arrhythmia substrate by modern mapping ap-
proaches is emerging and may help to guide personalized targeting of
specific arrhythmia mechanisms in the future. Mapping-guided sub-
strate-based ablation has been shown as effective as an anatomically-
based ablation in the acute termination of atypical atrial flutter, but
yields better rhythm outcome with less recurrence of atypical atrial
flutter in patients with atrial cardiomyopathy [26]. Coherent mapping
yielded a favorable diagnostic accuracy for macroreentrant atrial
tachycardias, though its value for diagnosing other atrial tachycardias
may be limited [27]. A small prospective, randomized study showed that
even the use of an automated three-dimensional activation mapping
algorithm is feasible to lead to atrial tachycardia termination [28]. In
addition to the determination of cardiac arrhythmias, also lesion
assessment strategies are evolving. Radiofrequency ablation related
local impedance drop can serve as a promising surrogate for real-time
assessment of lesion generation, which may improve safety profile and
success rates in the interventional treatment of cardiac arrhythmias
[29]. What further improvements can we expect in the future? Novel
advanced algorithm allow accurate alignment of pre-procedural cardiac
images with electro-anatomical maps acquired during ablation proced-
ures, which could allow integration of multi-modal information from
cardiac imaging and mapping into the ablation procedure [30]. Inter-
ventional cardiac magnetic resonance and remote robotic magnetic
navigation may revolutionize the way how we treat arrhythmias in the
future [31,32].

Irrespective of the catheter or mapping algorithm used, some AF
patients still will not respond to the applied treatment. Predicting AF
recurrence may help in selecting the right strategy for the right patient
in a personalized and tailored manner. AF duration, left atrial volume
index and left atrial diamaeter predict the risk of recurrence of AF [33].
Besides this, right ventricular-pulmonary artery uncoupling was asso-
ciated with recurrent AF, independent of left atrial function [34]. Some
sex-specific factors also appear to impact the recurrence of AF [35,36].
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Further studies should specifically address the precise role of sex-
dependent differences in the pathophysiology of AF and its treatment.
In patients with tachycardia-bradycardia syndrome, right atrial
enlargement prior to AF ablation was considered to be one of the risk
factors for a pacemaker implantation after catheter ablation of AF,
which should be considered in the treatment of these patients [37].

The treatment of AF does not start and end in the cath lab:
Concerning periprocedural anticoagulation, NOACs should be consid-
ered as a first-line therapy in patients undergoing catheter ablation for
AF [38]. Transesophageal echocardiogramme for thrombus screening
represents the main strategy for thrombus exclusion. However, a cross-
sectional survey study showed that most AF patients experience
oropharynx pain and discomfort during or after transesophageal echo.
Most AF patients preferred a new technology to replace transesophageal
echocardiogram for atrial thrombus screening [39].

Due to the extensive widespread of AF ablation and the extensive
data collection around it, there is a growing awareness that repurposing
catheter ablation work-up may help to improve the management of AF
patients undergoing AF ablation. Left atrial appendage doppler velocity
determined during transesophageal echocardiogramme for atrial
thrombus screening is a predictor of recurrence of AF [40]. Additionally,
routine pre-ablation cardiac CT angiogramme can detect pulmonary
abnormalities in AF patients with airflow limitation, guiding further
pulmonary function assessment [41]. Unexpected relevant findings on
routine preprocedural cardiac MRI affected clinical decision-making and
management in 8.6 % of patients scheduled for first-time AF catheter
ablation [42,43]. However, whether integration of information
collected during pre-ablation workup indeed translate into a better
clinical outcome requires extensive further research.

AF almost never comes alone [44]: One underrecognized and often
undiagnosed modifiable risk factor in patients with AF is sleep apnea.
Jensen et al. showed that moderate to severe sleep apnea is highly
prevalent in patients with AF without known sleep apnea [45]. Inter-
setingly, Lin et al. showed that women with both AF and obstructive
sleep apnea have a lower AF burden than men, despite being older and
having similar obstructive sleep apnea severity and body habitus. Thus,
AF may develop later in women with obstructive sleep apnea than in
men [46]. Detecting and managing sleep apnea in patients with AF is
important, as a significant proportion of patients undergoing catheter
ablation of AF have undiagnosed sleep apnea, which is associated with a
two-fold higher risk of AF recurrence [47].

Symptoms in patients with AF are highly diverse. One common
symptom in patients with AF, which cannot always be specifically
related to AF itself, is dyspnea [48,49]. Van der Velden et al. summa-
rized the potential mechanisms and the clinical assessment and devel-
oped an interdisciplinary and integrated care approach to manage
dyspnea in patienst with AF [50]. Given the different and often complex
mechanistic pathways leading to dyspnea, dyspneic AF patients will
likely benefit from an integrated multidisciplinary approach to tackle all
factors and mechanisms involved. Therefore, the authors propose an
interdisciplinary and integrated care pathway for the work-up of dys-
pnea in patients with AF, which is currently not available at most places
[51].

Beyond other concomitant conditions, diastolic dysfunction in pa-
tients with AF predicts poor outcomes in patients undergoing AF abla-
tion [52]. Among AF patients, higher cardiorespiratory fitness was
independently associated with greater left atrial function and compli-
ance. Obesity was associated with higher left atrial volumes yet pre-
served mechanical function [53]. Also novel technologies such as
remote dielectric sensing can help to identify elevated left atrial pressure
in patients with AF [54].

Interestingly, lifestyle changes and interventions such as Yoga and
hypnosis may help to maintain sinus rhythm in some patients with AF,
and can be specifically advised as part of the management of AF [55,56].

Rhythm follow-up after AF ablation: Traditionally, a categorical
recurrence of AF (>30 sec) in a holter ECG recording has been
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considered as a failure of rhythm control interventions [2]. Despite a
shorter measurement time, intermittent ECG recordings paired with a
blood pressure monitoring detected recurrent AF more frequently and
faster compared with usual care after AF ablation [57]. Additionally, the
feasibility and usability of artificial intelligence-enabled electro-
cardiogramme and multimodal prediction model combining features of
24-hour Holter electrocardiogramme with 12-lead electrocardiogramme
in this clinical scenario are currently tested [58,59]. Besides this,
reduction in AF burden has been established as the preferred outcome
measure over categorical AF rhythm recurrence after AF ablation [2].
Nevertheless, the best way for rhythm montoring to assess succes after
AF ablation remains unclear.

The definition and duration (currently 2-3 months) of the “blanking
periode” after catheter ablation are under debate. Very early detection
of AF after ablation by an ECG-patch predicted AF recurrence during the
late blanking period after ablation [60]. Also the probability of experi-
encing AF recurrence can be predicted by atrial tachyarrhythmia epi-
sodes during the second and third months after pulmonary vein isolation
[61]. Interestingly, atrial arrhythmia recurrence within 1 year could
predict long-term major adverse clinical events, supporting the impor-
tant role of effective rhythm control to prevent heart clinical outcomes
[62].

In conclusion, it is obvious that AF requires a comprehensive man-
agement involving optimal anticoagulation, early rhythm management
and consequent treatment of concomitant conditions. Novel ablation
technologies and mapping approaches, highlighted in this article, may
improve the efficacy of rhythm control strategies in the future. Recent
evidence pointing to inflammatory signaling as a common motif in AF
pathophysiology may offer new opportunities to treat AF [63-65].
Finally, in patients with AF there are socioeconomic inequalities in the
use of rhythm control therapies, especially in the use of catheter abla-
tion, which need to be adressed to ensure access to optimal AF man-
agement to all patients [66]. Tools to systematically assess health
literacy are important to evaluate and guide interventions at a clinical
and population level to understand and improve AF health literacy and
outcomes [67].
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