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 Despite severalmajor innovations in atrial fibrillation (AF) management, including the improved detection of AF
and advances in catheter-ablation-based rhythm control, AF remains a major health-care burden. Recent ad-
vances have enabled curation of increasingly large data sets, which, together with improvements in AF detection
through screening and continuous rhythmmonitoring, enable novel ‘big data’ approaches to better predict and
classify AF. In this issue of the International Journal of Cardiology Heart & Vasculature, Drs. Ebana and Furakawa
describe an approach to shed light on potential causal links between several risk factors and atrial arrhythmias
from the superior vena cava using a Bayesian network analysis. This approach may be a relevant step from sta-
tistical association towards identification of causative mechanisms and together with experimental work and
mechanistic computer models may help to establish tailored mechanism-based therapies for AF.

© 2019 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
The management of atrial fibrillation (AF) requires an integrative ap-
proach involving treatment of concomitant cardiovascular diseases, pre-
vention of AF-associated stroke andheart failure through anticoagulation
and rate control, as well as restoration/maintenance of normal sinus
rhythm (‘rhythm control’) for symptomatic treatment [1,2]. Despite sev-
eral major innovations in AF management, including the improved de-
tection of AF and advances in catheter-ablation-based rhythm control,
AF remains a major health-care burden, negatively affecting morbidity
andmortality in millions of patients [1]. Available rhythm-control thera-
pies have suboptimal efficacy and current antiarrhythmic drugs are asso-
ciated with an increased risk of malignant ventricular arrhythmias [3].
The limitations of current AF therapies have at least in part been
attributed to a one-size-fits-most approach that ignores the diversity of
underlying mechanisms that may predispose to AF [3,4]. Accumulating
evidence suggest that AF should be considered a symptom of an atrial
cardiomyopathy resulting from awide range of risk factors, including ge-
netic predisposition, advancing age, as well as systemic and cardiovascu-
lar diseases [5], which are modulated by modifiable lifestyle factors
including exercise and alcohol intake [6]. Nonetheless, AF is usually
only classified as paroxysmal or persistent based on the duration of AF
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episodes. This classification does not inform about underlying mecha-
nisms. For example, although ectopic (triggered) activity-promoting
atrial calcium-handling abnormalities are a common finding in patients
with paroxysmal AF, long-standing persistent AF, and patients with
heart failure who are at an increased risk of developing AF, the underly-
ing molecular mechanisms are distinct [4,7], strongly suggesting a need
for tailored mechanism-based therapy for optimal AF management [4].

Recent advances have enabled curation of increasingly large data
sets, which, together with improvements in AF detection through
screening and continuous rhythm monitoring, enable novel ‘big data’
approaches to better predict and classify AF. For example, recent studies
have employed logistic regression and machine-learning approaches to
show that ECG characteristics of atrial premature complexes [8] and a
combination of clinical risk factors (age, sex, and BMI) and biomarkers
(elevated BNP and FGF-23) [9] help to identify patients developing AF.
In this issue of International Journal of Cardiology Heart & Vasculature,
Drs. Ebana and Furakawa describe another approach to shed light on po-
tential causal links between several risk factors and atrial arrhythmias
from the superior vena cava (SVC) [10]. The authors employed a Bayes-
ian network analysis, which produces a directed graph representing
probabilistic causal relationships between clinical characteristics on a
combined data set of 2170 patients undergoing AF ablation to provide
information on the type of AF (factors potentially contributing to SVC-
dependent arrhythmogenesis) and on the consequences of treatment
(recurrence of AF after catheter ablation). In particular, the study
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implicates gender, body-mass index and a previously identified genetic
risk score as contributing factors to SVC arrhythmogenesis [10]. Al-
though this work can never fully establish causality and has several ad-
ditional limitations, including limited clinical input variables, lack of
mechanistic parameters, and heterogeneity between cohorts demand-
ing careful validation in additional data sets, it may nonetheless
represent an interesting first step from statistical association towards
identification of causative mechanisms. Indeed, together with experi-
mental work and mechanistic computer models, which are highly suit-
able for cause-and-effect studies [11], such data-driven approaches
may then help to establish tailored mechanism-based therapies for AF.

Taken together, it appears likely thatwewill be seeing increasingly so-
phisticated approaches to analyze large clinical data sets, providing new
strategies to classify AF patients and potentially identify tailored therapies
for individual subgroups of AF patients. The final ‘proof of the pudding’
will have to come from future randomized clinical trials evaluating
whether these tailored approaches can indeed improve outcomes in AF
patients compared to the current one-size-fits-most strategy.
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