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The electrocardiogram although more than 100 

the most important clinical tool to personalise the 

type of heart rhythm but also about the presence 

of concomitant heart disease.

The prevalence and incidence of AF are steadily 

increasing. Based on claims data from 8.2 million 

insured subjects, we predicted its prevalence in 

This increase in the prevalence and incidence of 

AF is a world-wide phenomenon (SS Chugh, et al., 

2014).

A COMPLEX DISEASE OFTEN ASSOCIATED 

-

 

(P Kirchhof, et al. 2012; G Breithardt, et al., 2012). 

-

1997). Almost all common cases have an acquired  

 

 

 

 

-

-

pressure, overweight/obesity, diabetes mellitus, 

al., 2011). Thus, AF would have been avoidable 

-

(INTERSTROKE project, MJ O´Donnell, et al., 2016). 

probability of incident AF increased with increas-

ing numbers of the components of the Metabolic 

Syndrome (AM Chamberlain, et al., 2010).

All-cause mortality and total cardiovascular events 

were highest in “Typical AF”, lowest in “Non-AF“ 

and intermediate in „AF no comorbidity“ sub-

groups.

-

alence and incidence of AF was reported early on 

by the group from Barcelona (L Mont, et al., 2002, 

PROGNOSIS OF PATIENTS WITH ATRIAL 

FIBRILLATION

and morbidity. The increase in mortality may be a 

-

 

ITS PRESENT ROLE IN ATRIAL FIBRILLATION

Ingrés d’Acadèmics d’Honor

Rev. R. Acad. Med. Catalunya, 2019; 152-161



153Revista de la Reial Acadèmia de Medicina de Catalunya - Volum 34, número 4, Octubre - Desembre 2019  - ISSN: 1133-32866

-

(JS Healey, 2012; L Friberg, et al., 2007; OD Ped-

ersen, et al., 2006; M Rivero-Ayerza, et al., 2008; 

-

needed.

ASSOCIATION BETWEEN ATRIAL FIBRILLATION 

AND STROKE

In the presence of AF, early data from the Fram-

more than 5-fold increased, in those with rheu-

1978). The authors hypthesized from their data 

-

en.

-

sociated with AF (Friberg L, et al., 2014).

antagonists (V Fuster, et al. 2006; RG Hart, et al., 

1999). During recent 10 years, four novel direct 

antagonists such as dabigatran, rivaroxaban, apixa-

ban and edoxaban) have been introduced based 

on large randomized trials. They have been shown 

serious intracranial bleeding (one of many reviews, 

see: A Lowenstern, et al., 2018).

LATION

syncope, dyspnea, reduced exercise capacity, angi-

-

et al., 2004). 

-

diagnosis to episodes of paroxysmal, then persis-

episodes may remain paroxysmal for many years 

or forever, or AF may manifest itself from the on-

-

-

cardioversion, persistent AF compared with par-

oxysmal AF was independently associated with in-

creased mortality (M Leung, et al., 2017).

Due to the variability of the course of AF, there is 

-

-

Inohara, et al., 2018). Four clinically relevant phe-

the heterogeneity of AF and the importance of 

were those with (1) low comorbidity, (2) younger 

-

-

the sequence from (1) to (4). 
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ATRIAL FIBRILLATION IS A PROGRESSIVE DIS

The complex pathophysiological mechanisms 

that lead to AF include electrophysiological chang-

es, occurrence of triggering factors, hemodynamic 

on the electrophysiological mechanisms, further 

-

-

-

al myocardium in an organo-culture model of rat 

-

-

apnea, ischemic heart disease, heart failure or age-

ing) (N Venteclef, et al., 2015). 

Obesity results in progressive atrial structural 

and electrical remodeling. In a sheep model, obe-

sity was associated with atrial electro-structural 

remodeling, leading to increases in atrial size, de-

changes were associated with spontaneous and 

-

ated with presence of AF, with AF chronicity, AF 

et al., 2011). 

-

-

al., 2014).

HOW DOES PERSONALIZED MEDICINE FOR A 

Tailoring of treatment to symptoms, diagnosis, 

recently, the term “personalised medicine” has in-

creasingly been used based on the hope that the 

-

-

referred to as the Bayes syndrome (A Bayes de 

Luna, et al., 2012). These are usually elderly pa-

where a detailed search for AF should be done, 

-

symptoms, rate (av-node slowing during AF) and 

-

to decide on these various categories of manage-

-

count the complex pathophysiology of AF. In addi-

and endorsed by current AF guidelines, have major 

-

when used for management decisions in individual 

cases. For instance,  the EHRA score for symptoms 

(P Kirchhof, et al., 2007) and the CHADS
2
 score (BF 

Gage et al., 2001) and the CHA
2
DS

2
-VASc score for 

-

ommended tools by current guidelines. In reality, 

-

hypertension or diabetes mellitus are lumped in 

a score category overlaps with higher and lower 
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-

dividual case.

Therefore, further improvements in manage-

-

sonalised management targeted at individual 

management approach would require careful 

case-by-case assessment of the causes and conse-

scores, the electrocardiogram, imaging of heart 

and brain, and analysis of blood and DNA (P Kirch-

-

able but not yet fully exploited.

Since scores are based on group comparisons 

-

-

consider the complexity of decision trees? Thus, 

achieve in the near future.

Figure 1:

license).
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AGEMENT OF PATIENTS WITH ATRIAL FIBRIL

There is hope that our ignorance may subside 

-

plex disease, derived from Big Data analyses using 

ranging from clinical parameters that go beyond 

-

electrocardiograms and imaging techniques. 

-

-

gence (AI) refers to systems that display intelligent 

-

-

-

-

2015). In machine learning systems, the weights 

Presently, there are three types of techniques 

2017). Machine Learning may build automated 

systems. Deep Learning

-

-

ing involves self-learning systems using machine 

processing with the goal to create automated com-

puterized models that can solve problems without 

human assistance. 

Access to large health data sets and the use of AI 

-

-

covery of new mechanisms, and in improvement 

models has become an important tool for subclas-

AF (JAAG Damen, et al., 2016). The most relevant 

advantage of machine learning algorithms lies in 

disease states. Unsupervised data analysis tech-

-

-

(Th Budde, et al., 1997, 1999). Recently, G-P Diller 

London and Zagreb as well as with the Competence 

-

congenital heart disease (G-P Diller, et al., 2019a). 

In another recent study (G-P Diller, et al., 2019b), 

detect underlying diagnosis in complex congenital 

heart disease, could be demonstrated. 

-

-

-
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to predict the long-term incidence of developing 

-

that AI in its broadest sense is not a new technique 

but an evolving one, and second, to show the appli-

cability of machine and deep learning techniques. 

A project in which our AFNET has been involved, 

(CATCH ME) under EU Horizon 2020. Its aim has 

-

ing AF in the elderly in Europe, to develop clinical 

-

-

en future strategies to prevent, diagnose, and treat 

AF in Europe ( ). This 

from UK, Germany and the Netherlands, also the 

Sunyer (IDIBAPS) of Barcelona, represented by two 

with prevalent AF using regression and machine 

-

-

machine learning. They were robustly associated 

-

-

-

2019). The Framingham Heart Study showed that 

et al., 2018). 

and suggest a strong future expanding role for AI 

are complex and heterogenous in nature as well, 

behavioral factors. Rather than assessing a simple 

-

tors, outcomes need to be predicted more accu-

-

vascular medicine to enable precision cardiovascu-

lar medicine. Rather than replacing physicians, AI 

-

tanawong, et al., 2017). 

analyses to assess the performance of AI in com-

methods. The feasibility of using electronic health 

was just recently shown. However, this model did 

-

-

ten not sound or not well reported which hampers 

a fair model comparison in real-world case studies 

(E Christodoulou et al., 2019). Research should fo-

-

problems (E Christodoulou, et al., 2019). Models 

that have self-learning capacity will deviate from 
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means that the originally approved version does 

no longer exist (TJ Hwang, et al., 2019).

ADDRESSING ETHICAL CHALLENGES

E. Vayena, et al. (2018) have addressed imma-

nent ethical issues for machine learning in medi-

cine. They claim that data sourcing must adhere 

-

duce biases into machine learning-trained algo-

-

ogy within a given demographic. The data set must 

contain enough members of a given demographic. 

transparency standards. The inner logic of nonin-

-

main hidden even to their developers. For machine 

learning to be ethical, developers must communi-

cate to their end users - doctors - the general logic 

behind machine learning-based decisions.

The European Union (EU) has established an EU 

This useful document was made public in April 

the European Society of Cardiology has responded 

On a global scale, A. Jobin, et al. (2019) found an 

agreement that AI should be ‘ethical’ but what con-

of debate. Five ethical principles (transparency, 

-

-

There are many more issues which are ad-

-

rights, whether robots may have feelings and a le-

gal personality, whether we need changes to some 

fundamental legal concepts, what is the liability of 

robots in criminal law, and in negligence, product 

liability, vicarious liability, contract, insurance and 

intellectual property in civil law.

-

GmbH) (

news/ai-hype-hope-reality.html) addressed some 

important issues. He said that there is already a 

shortage of physicians and healthcare will not be-

come easier in the future. His hope was that AI will 

In some areas, AI is more powerful than the human 

brain, but that is not a new experience. He men-
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