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Atrial fibrillation (AF) is a problem of major clinical importance, account-
ing for about 9 million cases in the European Union in 2010 with projec-
tions for an almost doubling by 2060.1 The worldwide economic burden
of AF was estimated at 6 million disability-adjusted life-years of lost pro-
ductivity in 2017.2 The average 3-year societal cost per patient in
Denmark attributable to AF over the period 2001–2012 was estimated
to be of the order of 25 000 Euros ($30 000), providing an overall cost
burden in Europe of the order of 10 billion Euros.3 Clearly, AF is a major
issue at the level of public health and economic burden, motivating the
regular establishment of detailed society guidelines, including two in the
last year.4,5

Not only is AF a substantial public health problem at the moment, but
its impact is projected to increase in the future. The prevalence of AF
increases exponentially with advancing age6 and with population-ageing
projections point to an almost 90% increase in the number of elderly AF
patients in the European Union by 2060.7 Modelling of UK data illustrate
major projected increases in AF-related healthcare costs over the next
decades, largely from hospitalizations.8 Improving the management of AF
is an important goal that has motivated major investigative efforts, but
substantial challenges remain.9 Improvements in understanding the basic
mechanisms of AF and translating them clinically with rapidly advancing
technologies are key to combating AF and its human/ societal/ economic
consequences. Recognizing the importance of this area and the active
efforts being made in the field, the Editorial Board of Cardiovascular
Research decided to create an issue of the journal focused on the prob-
lem of effective clinical translation of advances in basic AF research.

The issue includes nine invited review articles, as illustrated in Figure 1.
Lin et al. discuss the use of multiomic approaches, including genomics,
epigenomics, transcriptomics, metabolomics, and their integration for

the discovery of novel biomarkers that can be used to stage AF, follow
its course and evaluate the results of its management. Kany et al. have
provided a state-of-the-art paper on AF genetics, dealing with their prac-
tical application to guiding the management of AF and priorities/pros-
pects for future development. Lip et al. deal with the rapidly evolving
area of artificial intelligence and machine-learning, discussing its enor-
mous capacity to identify novel ways to diagnose, characterize, prevent,
and treat AF. The classification and characterization of AF and its re-
sponse to treatment is an important challenge; Boriani et al. analyse the
use of novel non-invasive criteria, particularly the quantification of AF
burden, as indices of the arrhythmia. Aguilar et al. review the highly signif-
icant but often underappreciated subject of endocrine control of AF. In
addition to the fundamental mechanisms and clinical aspects of the atrial
effects of well-recognized endocrine factors like diabetes, abnormalities
in thyroxin production, obesity, the renin-angiotensin system, and sex
hormones, they discuss recent insights into the role of natriuretic pepti-
des, adrenal cortical and medullary products, hypothalamic-pituitary hor-
mones, and the thyroid hormone calcitonin in AF control.

Ablation has emerged as the single most effective approach to main-
taining normal sinus rhythm in patients who have experienced AF.
Filgueiras-Rama et al. deal with this important area, reviewing in detail
the prospects for materially improving the success of these important
procedures by targeting the basic mechanisms underlying AF initiation
and maintenance, with the exploitation of new knowledge and technolo-
gies. These authors also describe practical challenges that scientists and
clinicians face when attempting to implement novel mapping methods
into regular clinical practice. It has long been known that the autonomic
nervous system (ANS) plays a key role in AF occurrence.10 Shivkumar
et al. discuss the active research being performed to harness
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interventions acting via ANS modulation to suppress AF and prevent its
recurrence and maintenance.

Research in AF generates a wide range of information at the molecu-
lar, subcellular, cellular, tissue, organ, organismal, human-subject, and
population levels. These disparate sets of data need to be integrated in
order to realistically determine their implications for arrhythmia likeli-
hood and burden. Heijman et al. discuss a critical tool in the integration,
validation, and application of research discoveries, the use of computa-
tional modelling. Rapid advances in computing technology have permit-
ted the analysis of massive amounts of data and the creation of

integrative and population models that permit the quantitative testing of
important hypotheses about AF risk and its mechanisms, predictors, and
modifiers.

Finally, once all of these discoveries are made, they need to be con-
verted into effective, safe, and practical clinical tools to improve the man-
agement of AF patients, a process often called ‘clinical translation’. Nattel
et al. provide an overview of the challenges to translating basic research
discoveries to clinically applicable innovations in AF management, dealing
with such issues as the consequences of the regulatory and commercial
landscape, the need for, availability and limitations of animal models, the

Figure 1 A schematic illustration of the clinical importance of AF, along with the various topics dealt with in the invited review articles of the present issue.
The principal consequences of AF that are illustrated include associated morbidity, mortality, and economic costs. The double-line surrounding AF and its
consequences indicates the difficulty of making a significant impact by innovations in diagnosis, prevention, and therapy. Eight of the review articles deal with
specific themes of AF research and one review paper discusses in a more general way the challenges and obstacles to clinical translation of novel basic re-
search insights, as well as some potential solutions. AF, atrial fibrillation.
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..alternatives to animal models (like heart cells and engineered tissue de-
rived from human induced pluripotent stem cells), and possible paths
forward to overcome impasses in therapeutic development and
implementation.

In addition, the issue contains a number of highly innovative original
articles presenting new research findings in this area. These articles deal
with topics like the role of the NLRP3 (NOD-, LRR-, and pyrin domain-
containing protein 3) as a mediator of the AF-promoting effects of obe-
sity, the effects of a molecule that promotes the resolution of inflamma-
tory changes in a rat model of AF associated with right heart disease, the
transcriptomic and proteomic landscape of AF progression in a chronic
sheep model, and the involvement of calcium-handling abnormalities in
post-operative AF.

We are very excited about this issue, which we hope will both inform
readers of Cardiovascular Research interested in this area and stimulate
further research and development to tackle this important problem.
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