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The eponym

Brugada syndrome. A clinical and electrocardiographic 
syndrome described in 1992 by the Brugada brothers. 
Genetically determined, it is caused by a mutation in the 
genes that control the sodium channel. The clinical 
syndrome is characterised by sudden death in the 
absence of demonstrable heart disease; the 
electrocardiographic features are right bundle branch 
block and elevation of the ST segment in the right 
precordial leads (V1-V3)1.
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Pere, Josep and Ramon Brugada i Terradellas

It is not common for a medical eponym to be linked to several members 
of the same family. There are certainly families we could label 
“eponymous”, such as the Barraquer or Gil-Vernet families, but only on 
rare occasions do different members of the same family contribute to the 
genesis of a single eponym. For this reason, Brugada syndrome is an 
exceptional case among medical eponyms worldwide. This is one of the 
most significant contributions in the recent history of Catalan medicine.

Pere, Josep and Ramon Brugada i Terradellas were born in Banyoles, the 
sons of Ramon Brugada and Pepita Terradellas. They also had a sister, 
Dolors, who died prematurely in 2007. Their father managed a poultry 
and rabbit slaughterhouse, where he worked long hours every day. Her 
husband’s long hours in an unpleasant job convinced Pepita that her sons 
had to study hard to achieve a different professional standing. She also 
ensured they studied English, convinced that the language would be 
necessary for their futures. The couple’s efforts paid off when all three 
brothers chose careers in medicine and have become internationally 
renowned in the field of cardiac arrhythmias.

Pere Brugada i Terradellas (1952)

Pere Brugada was born on 11 August 1952 and graduated in medicine 
from the Universitat de Barcelona at the age of 22. He specialised in 
cardiology at Hospital Clínic de Barcelona (1976-1979) and later 
transferred to the Universiteit Limburg (the Netherlands) to train in 
cardiac electrophysiology (1979-1980). He was assistant professor at this 
centre (1980) and later, director of the Clinical Electrophysiology 
Laboratory (1982-1990). He earned his doctorate at the same university 
(1982). In 1984, he was appointed associate professor, head of the 
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Division of Coronary Diseases at the Interuniversity Cardiology Institute 
(1988) and chair of cardiology (1989) at the Universiteit Limburg. In 1990, 
he resigned his posts at the Dutch institutions and transferred to 
Belgium, where he was appointed member of the Cardiovascular Centre 
of the OLV Hospital in Aalst, a post he occupied until 2007. That year he 
was appointed head of the Centre for Arrhythmia Treatment at Vrije 
Universiteit Brussel and director of the Postgraduate Program in Cardiac 
Electrophysiology at the same university, where he currently does 
research and consulting. He has received numerous professional 
accolades, including the Fritz-Acker Stiftung award from the German 
Cardiac Society (1999), the Mirowski Prize (twice, in 1999 and 2008), the 
Josep Trueta Prize (1999), Cardiologist of the Year in France (2001), the 
Josep Trueta Medal from the Generalitat de Catalunya (Government of 
Catalonia) (2001), the Finland’s Paavo Nurmi Foundation medal (2003), 
the Gold medal of the European Society of Cardiology (2003), and the 
Grand Prix scientifique from the Fondation Lefoulon-Delalande - Institut 
de France (2019).

Pere Brugada i Terradellas
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Josep Brugada i Terradellas (1958)

Josep Brugada was born on 13 June 1958. He graduated in medicine 
from the Universitat de Barcelona (1981) and earned his PhD from the 
same university (1987). From 1983 to 1987 he worked in the cardiology 
department at the Hôpital Saint Eloi in Montpellier (France), obtaining the 
qualification of specialist in cardiology from the Université de Montpellier 
where he was a researcher in the Cardiovascular Physiology Laboratory.  
In 1988, he transferred to Limburg (the Netherlands), where he remained 
until 1991. At the Universiteit Limburg, he was a researcher for the Royal 
Dutch Academy of Arts and Sciences as well as a professor in the 
department of physiology. He returned to Catalonia in 1992 when he was 
appointed director of the arrhythmias section at Hospital Clínic de 
Barcelona a post he occupied until 2004. From 1992 onward, he also 
directed the Paediatric Arrhythmias Unit at Hospital Sant Joan de Déu and 
the Arrhythmias Unit of the Centre Cardiovascular Sant Jordi in Barcelona. 
In 2004 he was appointed director of the Institut Clínic del Tòrax and the 
following year head of the cardiology department at Hospital Clínic de 
Barcelona. From 2009 to 2015, he was the medical director of Hospital 
Clínic de Barcelona, where he is now senior consultant in cardiology and 
full professor of medicine at the Universitat de Barcelona.

Josep Brugada i Terradellas
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Josep Brugada has collected numerous acknowledgments. In 1991, he 
was the first non-resident researcher in the USA to receive the first prize 
in cardiology from the American College of Cardiology. He received the 
Fritz-Acker Stiftung award from the German Cardiac Society (1999), the 
Josep Trueta Prize (1999), and the Jaume I Prize in Clinical Medicine in 
2015. He was named Doctor honoris causa by the Universidad San Pablo 
CEU in Argentina, by the Universidad de Tucumán and by the 
Universidad del Sur, Bahía Blanca (Argentina). He is past-president of the 
European Heart Rhythm Association and was a member of the 
Consulting Council of the North American Society of Pacing and 
Electrophysiology and the Research and Training Committee of the 
European Society of Cardiology. He was vice-president of the Sociedad 
Española de Cardiología (2003-2005).

Ramon Brugada i Terradellas (1966)

Ramon Brugada was born on 1 September 1966. He graduated in 
medicine from the Universitat Autònoma de Barcelona (1990) and two 
years later moved to the USA to specialise. Beginning his postgraduate 
training in internal medicine at Emory University in Atlanta, he obtained 

Ramon Brugada i Terradellas
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his specialist qualification in 1995. Later, he began his specialisation in 
cardiology at the Baylor College of Medicine in Houston (1995-2000), 
where he was also an assistant professor (2000). The following year he 
was recognised as a specialist in cardiology, thereby completing his 
postgraduate training. In 2002, he moved to the state of New York on 
being appointed director of the Molecular Genetics Program at the 
Masonic Medical Research Laboratory in Utica; he was also employed as 
a cardiologist at the New York Heart Center in Syracuse, a post he 
occupied until 2005. That year he decided to move to Montreal to head 
the Clinical Cardiovascular Genetics Centre at the Institut de Cardiologie 
de Montréal. During those years he was very active academically, as a 
visiting professor in the Department of Medicine at the Université de 
Montréal (2005-2008), at Mount Sinai Medical School in New York (2006), 
and at Keio University in Japan (2006-2007). Ramon Brugada lived in 
Montreal until 2008 when he decided to return to Catalonia to help 
launch the Faculty of Medicine at the Universitat de Girona, serving as its 
dean. He is currently chief of cardiology at Girona’s Hospital Universitari 
Doctor Josep Trueta, director of the Cardiovascular Genetics Centre at 
the Institut de Recerca Biomèdica de Girona and associate professor of 
medicine at the Universitat de Girona.

Ramon Brugada has received numerous accolades for his scientific 
contributions, such as first prize for Young Researchers from the 
American College of Cardiology (1997), the Fritz-Acker Award from  
the German Cardiac Society (1999), the Josep Trueta Prize (1999), the 
Mirowski Prize (1999), and first prize from the Heart Foundation of  
the Sociedad Española de Cardiología (2001). In 2010, he was appointed 
as permanent member of the Reial Acadèmia de Medicina de  
Catalunya.
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Brugada syndrome

The first reference to Brugada syndrome thus labelled is in Miyazaki et 
al.2, who wrote in 1996: “In the present report, we refer to such unique 
ECG findings associated with symptoms most likely due to ventricular 
tachyarrhythmias as Brugada syndrome. High take-off ST segment 
elevation of either the coved or saddleback type in precordial leads V1 to 
V2/V3 seems to be a prominent feature of this syndrome”.

But, where did it all start? In Limburg, Pere and Josep Brugada had 
visited the first patient with this syndrome in 1986. The patient was a 
three-year-old Polish boy who had had several episodes of syncope that 
had even led to his father performing resuscitation techniques on him. 
The boy’s sister had died suddenly when just two years old, after several 
episodes that might have caused sudden death but which they had been 
able to avert. When they reviewed the children’s ECGs, they observed 
they were clearly abnormal yet shared very similar characteristics. Over 
the following years, they discovered two patients with similar 
characteristics. This enabled them to prepare a paper that they delivered 
at the meeting of the North American Society of Pacing and 
Electrophysiology, held in 19913. After gathering data from four more 
patients, thanks to the cooperation of other colleagues, they published 
their first article reporting the series in 19924. The findings observed on 
the ECGs were not new, but until then they had been interpreted as 
normal variants rather than abnormalities related to sudden death5.

In fact, specialists had suspected that something was going on, but had 
been unable to identify the cause. During the 1980s, members of the 
Centers for Disease Control and Prevention in the USA had observed an 
increase in sudden deaths in young immigrants from Southeast Asia. It 
was not an unknown phenomenon for these communities. For example, 
in Thailand this manner of death was known as Lai Tai (death during 
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sleep) and was interpreted magically as due to the action of the ghosts of 
widows carrying off the victims, generally young men. To avoid this fate, 
it was not uncommon for young men to dress in women’s clothing when 
going to bed, to trick the ghost. In the Philippines, the phenomenon was 
called Bangungut (a cry of grief followed by sudden death during sleep) 
and in Japan, Pokkuri (unexpected sudden death during sleep)6. In some 
of these countries, the incidence of sudden death was high. In Thailand, it 
was the most frequent cause of death in young men6. It is now known 
that many of these young men could have suffered from Brugada 
syndrome and that the high prevalence in this geographic area is due to 
genetic transmission. It has been calculated that the incidence of sudden 
death is 26 to 38 per 100,000 men/year in some regions of Thailand6. It is 
believed that Brugada syndrome could be the most frequent cause of 
sudden death in people under 50 years old without heart disease7.

Electrocardiograms of the first 
patients diagnosed with Brugada 

syndrome5
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In the years following the initial description, numerous research projects 
defined the characteristics of the disease. Nearly 60% refer to prior cases 
of sudden death in the family or cases of the syndrome itself. Its 
transmission is autosomal dominant, and it affects more men than 
women. This genetic link was definitively established in 1998 when it was 
discovered that the intimate mechanism was due to defects in 
chromosome 3 that affect the expression of the cardiac sodium channel8. 
Three mutations have been described, affecting exon 28, intron 7, and 
subtraction of a nucleotide A in gene SCN5A (locus 3p21) of this channel. 
The mutations are different from those present in other cardiac 
alterations that can produce arrhythmias, such as the long QT syndrome 
or right ventricular dysplasia7. The biophysical consequence is a decrease 
in the entry of sodium, whether due to a quantitative reduction or to a 
qualitative dysfunction of the channels9. Notwithstanding, in recent years 
four new genes have been found that could be associated with the 
syndrome and which would complicate its definition more. Thus, the 
mutation A280V to GPD1-L (glycerol-3-phosphate dehydrogenase I-like) 
would give rise to decreased function of the sodium channel10. But it is 
not just the sodium channels that are implicated. More recently, 
mutations have been found in the genes CACNA1c and CACNB2b, which 
codify the calcium channels11, and in KCNE3, which codifies a beta 
protein regulating the transient potassium Ito currents12. Such variants 
would explain that not only the sodium channel is involved, as had 
originally been suggested. What must occur for the syndrome to appear 
is an imbalance in the ionic currents in phase I of the cardiac action 
potential9.

It is not entirely clear how genetic alterations are finally linked to sudden 
death. For example, apparently healthy people have the characteristic 
ECG abnormalities, but have never had symptoms (syncope, arrhythmia, 
or sudden death)7. That does not mean that one day the syndrome might 
not appear with sudden death as its first manifestation. Neither is what 
causes the precipitation of arrhythmias thoroughly understood. So,
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patients with a completely normal heartbeat suddenly present fast, 
polymorphic ventricular arrhythmias. In some cases, there may be a link 
to vagal or adrenergic stimulation, but sometimes it is not associated with 
any stimulation of the autonomic nervous system7. From the 
pathophysiological viewpoint, it would seem that the ventricular 
arrhythmias would be the consequence of the difference in the duration 
of the action potential among the epicardial and endocardial cells of the 
ventricle. As a result, the predominance of the transient potassium 
current in the epicardium would give rise to a shortening of the duration 
of the action potential due to the absence of phase 2. In the 
endocardium, the action potential remains normal, and that originates an 
electric gradient in phase 2 that can produce renewed epicardial 
excitation in the endocardium in phase 27.

First page of the 
article describing 
the first series of 

patients with 
Brugada 

syndrome4
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Clinically, the full syndrome is manifested as episodes of polymorphic 
ventricular tachycardia with a pattern of right bundle branch block of the 
ST segment in V1-V37. The result is a syncope that is resolved 
spontaneously if the episode ends, but leads to sudden death if it 
persists. It is not always clear at the start. It is relatively frequent for 
affected patients to be diagnosed with vasovagal syncope or idiopathic 
syncope. Over time, ECG monitoring enables the problem to be 
detected; in other cases, everything becomes clear when the 
administration of anti-arrhythmic drugs finally enables the syndrome to 
be diagnosed7. In contrast, the diagnosis is relatively easy if there is a 
typical ECG in a person who has recovered from a syncopal episode. 
Sometimes, however, the ECGs are atypical and special care must be 
taken when monitoring until it appears. In the ECG, elevation of the ST 
segment greater than or equal to 2 mm in more than one right precordial 
lead (V1-V3), followed by negative waves, is considered conclusive for the 
diagnosis7.

Characteristic ECG in 
Brugada syndrome, 

showing ST-segment 
elevation and findings 
similar to right bundle 

branch block in the 
precordial leads V1–V37
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The prognosis of the disease is not good. If the patients recover from the 
syncope or the situation that could have led to sudden death, it is highly 
likely that a further episode will appear (in a third of cases, within the next 
two years). In asymptomatic cases, the prognosis is the same. However, 
implanting a defibrillator notably improves the prognosis, since the 
apparatus detects and effectively treats the episodes of ventricular 
fibrillation7. Drug therapy is also being developed. Several drugs have 
been assayed, including drugs that inhibit outward potassium currents 
and those that increase ICaL calcium currents. Among the former, 
quinidine has been successfully used13, while among the latter, 
isoproterenol, a β-adrenoreceptor agonist, has also shown efficacy in 
cases of repeated arrhythmias14.

Investigations into Brugada syndrome represent an excellent example of 
medicine in the early twenty-first century. The conjunction of diverse 
disciplines —epidemiology and genetics to explain the illness in the 
affected populations, molecular biology and biophysics to understand 
its mechanism, and cardiology to reach the diagnosis and establish 
treatment— has enabled progress from magical explanations of ghostly 
widows to tracing the disorder’s molecular basis.

Recently, a new electrocardiogram phenomenon, known with the 
eponym Brugada phenocopy, has been described. Brugada 
phenocopies are clinical entities that are etiologically distinct from true 
congenital Brugada syndrome. Brugada phenocopies are characterized 
by type 1 or type 2 Brugada electrocardiogram (ECG) patterns in 
precordial leads V1-V3. However, Brugada phenocopies are elicited by 
various underlying clinical conditions such as myocardial ischemia, 
pulmonary embolism, electrolyte abnormalities, or poor ECG filters. 
Upon resolution of the inciting underlying pathological condition, the 
Brugada phenocopy ECG subsequently normalizes15-18.
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