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Not only is the pace of change in cardiology faster than ever, but the
scope of cardiology practice has broadened and become ever more
complicated to apply in routine clinical practice. It is a real challenge
to keep up-to-date with innovation, improvement in diagnosis, prog-
nosis, and treatment of cardiovascular diseases, development and
progress in all aspects of cardiovascular research and new important
ESC guidelines. It is essential for the busy clinician to know what may
really change clinical practice, now and in the future, and what may
improve current management of patients with cardiovascular disease.
So far, 80 000 article downloads of ‘The Year in Cardiology’ are highly
convincing proof of concept for this format.

This European Heart Journal ‘Year in Cardiology’ review ser-
ies comes from one of the most important European
Cardiovascular National Societies in terms of associated mem-
bers (7150) and audience at their annual National Congresses
(8000)—The Italian Federation of Cardiology. It provides expert
insight into recent advances in key areas of cardiology, and a
balanced perspective on how these may influence guidelines and
patient management. The current series of reviews complement

existing educational activities and will cover different subspecial-
ties such as imaging, intervention, acute coronary syndromes,
valvular heart disease, arrhythmias, as well as prevention, and
heart failure.

Italian contributors have been chosen for their role in Europe as
renowned international leaders in their respective specialty as well as
their involvement in the ESC guidelines or Working Groups and
Associations, but also for their ability to communicate clearly and put
the new information into perspective. Each of the contributors will
work with an appropriate subspecialty editor of the European Heart
Journal. They will focus on what is important and what will impact on
modern clinical cardiology.

A year is a long time in cardiology, but the ‘Year in Cardiology’ is a
short time to get right up to date!
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Italian contributions to cardiovascular research

during the last 20 years

It would be disrespectful to discuss Italian contributions to car-
diovascular research in recent years without mentioning the
Italian pioneers who contributed to the development of modern

western medicine and experimental methods. The work of
Andrea Cesalpino, Girolamo Fabrizio (mentor of William
Harvey while in Padua), Leonardo da Vinci, Giovanni Battista
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Morgagni, Giovanni Maria Lancisi, and many others, was crucial
to understand the anatomy, physiology, and pathology of the car-
diovascular system, setting the stage for the birth of modern
cardiology.

Similarly, during the 20th century, when in a few decades’
cardiology made rapid developments with the introduction of
ECG, cardiac catheterization followed by coronary angiography
and angioplasty, cardiac surgery and implantable devices, Italian
cardiologists started a sort of ‘quiet revolution’ through the
‘Gruppo Italiano per lo Studio della Streptochinasi nell’Infarto
Miocardico’ (GISSI) study.

The GISSI trial, led by Fausto Rovelli and starting with a bank loan
and limited institutional funds independent from the pharmaceutical
industry and involving intensive care units (ICUs) throughout the
country, demonstrated that trials and registries could be the basis to
test the use and improve the use of proven therapies. What is now
widely accepted as ‘evidence-based medicine’.

Standing on the shoulders of these giants, Italian cardiologists, despite
the progressive reduction of public and institutional research funds and
infrastructure, and technical limitations, continue to contribute to the
improvement of knowledge and the development of new tools, thera-
pies and skills to prevent, diagnose and manage cardiovascular disorders.

Accordingly, Italy is constantly in the top 5 positions for the num-
ber of faculty members invited and in the top 3 positions for the num-
ber of abstracts submitted and accepted at the ESC Congress (422
out of 912 submitted at ESC Congress 2016 in Rome) (Figure 1).

This article will try to highlight the most significant Italian contribu-
tions to cardiovascular research in the last 20 years, focussing on
studies and discoveries with the highest impact on everyday clinical
practice, the most ‘mind-changing’ and those shedding a new light on
the pathophysiology and management of cardiovascular disorders.
Due to limited space, many relevant Italian studies and researchers
will not be mentioned here, but this does not diminish the value and
impact of their works.

Figure 1 Italian contributions during the last six European Society of Cardiology Congresses.
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Ischaemic heart disease

In the early 1980’s, Attilo Maseri and co-workers profoundly
changed our view of coronary artery disease by introducing the
concept of vasomotor modulation of coronary flow and vaso-
spastic angina.

In the 1990’s, the same group significantly contributed to challenge
the notion of acute coronary syndromes being strictly related to the
presence and extent of coronary plaques, suggesting a central role
for inflammation in all phases of the atherosclerotic process, from
early atherogenesis and progression of lesions to the acute throm-
botic complications of this disease (Figure 2A). More recently along
this line, Filippo Crea and co-workers further contributed to move
attention away from coronary plaques, highlighting the role of coron-
ary microvascular dysfunction in the pathogenesis of myocardial
ischaemia in the presence or absence of obstructive coronary artery
disease (Figure 2B).

Another ‘Made in Italy’ innovation that changed the practice of car-
diology worldwide focused on stress cardiac imaging. Thanks to the
pioneering work by Eugenio Picano from Pisa, stress echo expanded
its applications above regional wall motion and beyond coronary ar-
tery disease. The native, first-generation stress echo based on re-
gional wall motion has been supplemented by second-generation
stress echo with dual imaging, adding pulsed Doppler assessment of
coronary flow reserve of the left anterior descending coronary artery
to regional wall motion assessment by 2-D echo. Thanks to the driv-
ing force of Fausto Rigo from Venice, this technique quickly began to
have a clinical impact, completing in 10 years the life-cycle from
promising innovation to large scale validation.

It was recommended in the 2009 European specialty guidelines
during vasodilator stress when expertize and technology are available
and it is now also undergoing large scale prospective effectiveness
validation beyond coronary artery disease, in conditions where it
offers prognostic value (from dilated cardiomyopathy to hyper-
trophic cardiomyopathy) in the recently launched International
Stress Echo 2020 multicentre trial, endorsed by the Italian Society of
Cardiovascular Ultrasound

Acute coronary syndromes and
interventional cardiology

It seems long ago when patients submitted to angioplasty were
treated with anticoagulation. In the early 1990s Antonio Colombo
changed the way we implant a coronary stent and helped to change
the therapeutic approach in the post-stenting period. He introduced
the technical trick of stent over-dilatation stent with high-pressure
balloons, the use of dual anti-platelet therapy with aspirin and ticlopi-
dine (at that time the idea to combine aspirin with ticlopidine was ini-
tially found very odd and irrational) and the use of intravascular
ultrasound (IVUS) to check the optimal deployment of the stent. In
this way, the frequency of stent thrombosis was reduced to approxi-
mately 1%.

A few years later, Ciro Indolfi contributed significantly in identifying
smooth muscle cells as the key player of in-stent restenosis and to
create the basis for new therapeutic strategies to reduce this
phenomenon.

Figure 2 The role of inflammation (Panel A) and microvascular dysfunction (Panel B) in the pathogenesis of ischaemic heart disease. From Libby P
and Crea F Clinical implications of inflammation for cardiovascular primary prevention. Eur Heart J. 2010;31:777–783. From Crea F et al. Coronary
microvascular dysfunction: an update. Eur Heart J. 2014;35:1101–1111.
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More recently Marco Valgimigli contributed to further define the
best antithrombotic management of acute coronary syndromes, testing
new therapies such as bivalirudin and optimal duration of dual antipla-
telet therapies. He also showed the increased safety of the transradial
approach in the subset of patients of the recent MATRIX trial.

Valvular heart disease

MitraClip is a now a widely-adopted tool for non-invasive treatment
of mitral regurgitation. Many interventional cardiologists may not
know that this procedure represents the technological evolution of

the surgical edge-to-edge technique introduced in the mid-1990s by
Ottavio Alfieri, to reduce mitral regurgitation (MR) by repairing the
valve without the need for substitution or ring implantation. Using
this approach, regardless of the underlying mechanism of insuffi-
ciency, regurgitation is corrected by suturing the leaflets at the site of
the origin of the regurgitant jet (Figure 3).

This approach not only simplifies the procedure but also makes it
the most versatile technique in the field of mitral repair and opened
the possibility for percutaneous correction of MR.

Another Italian surgical approach has been developed by Paolo
Ferrazzi, relieving outflow tract obstruction in mild hypertrophic car-
diomyopathy (HCM) through mitral valve repair and plasty.

Figure 3 Panel A. Drawings of atrioventricular valves’ leaflets and papillary muscles by Leonardo Da Vinci. Panel B. Drawings of the edge-to-edge
technique for mitral valve repair. From Alfieri O. The edge-to-edge technique: a simplified method to correct mitral insufficiency. Eur J Cardiothorac
Surg. 1998; 13:240–246.
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Hypertension and heart failure

Heart failure management in the last years has faced a change from
drugs to devices following the introduction of cardiac resynchroniza-
tion therapy. Nevertheless, beta-blockers, an essential component of
optimal heart failure medical therapy, were introduced in the early
1990s when Fulvio Camerini and colleagues were among the first to
treat heart failure patients with these drugs.

Another ‘Made in Italy’ innovation is the assessment of extra-
vascular lung fluidþ by ultrasound (also called B-lines or lung comets)
that is essential for pathophysiological evaluation, therapeutic deci-
sions and prognostic stratification in a variety of conditions including
heart failure. Proposed in cardiology by the Institute of Clinical
Physiology of Pisa for the first time in 2004, B-lines are now present
in specialty guidelines and will be increasingly accepted by cardiolo-
gists working in the emergency room, echo lab, stress echo, coronary
care unit and heart failure clinic.

Heart failure and pulmonary hypertension have been the subject
of seminal studies by the Bologna Group of Nazzareno Galiè, leading
to a better understanding of pathophysiology, classification and man-
agement of this condition.

One of the most prominent achievements in cardiovascular re-
search by Italian scientists focused on hypertension. A pioneer in this
field is Alberto Zanchetti who has been at the forefront of research
on pathophysiology of hypertension, looking into involved barore-
flexes and the interaction between neural and renal factors in the con-
trol of blood pressure. Continuing this line, other Italian researchers
such as Giuseppe Mancia, Claudio Borghi, and Massimo Volpe have
contributed to optimize the management of hypertension and its
complications, contributing to highlight the importance of organ dam-
age as a therapeutic target and to the development of new drugs.

Arrhythmias and sudden death
prevention

During last 20 years, the development of new technologies and gen-
etics has significantly changed the approach to patients with arrhyth-
mias. Ablation techniques and device therapy are currently the key
players in this field. Italian researchers have been involved in the de-
velopment of several technical improvements, as is in the case of the
subcutaneous defibrillator. On the other hand, Italian cardiologists
were also first in line to develop better strategies to amend technol-
ogy complications contributing to develop techniques for the extrac-
tion of infected or malfunctioning device leads.

Our knowledge of sudden arrhythmic death and mechanisms of
arrhythmias have been dramatically changed by the advent of gen-
etics. The Pavia group, led by Peter Schwartz and Silvia Priori contrib-
uted to identify a new group of inherited arrhythmic disorders, the
channelopathies, caused by the dysfunction of ion channels regulating
ion fluxes in the cytoplasm of cardiomyocytes. The identification
of the genetic substrate of inherited conditions such as Long-QT
syndrome, Brugada syndrome and catecholaminergic polymorphic
ventricular tachycardia, completely changed the approach to the
diagnosis and management of arrhythmias in these patients. The
genetic characterization influences the treatment and sudden death
prevention strategies in LQTS.

Similarly, Fiorenze Gaita and colleagues were among the first to
identify the short QT syndrome.

Regarding the management of another congenital arrhythmic
condition, Carlo Pappone conducted randomized studies on
Wolff Parkinson-White Syndrome demonstrating the efficacy of
ablation in preventing life-threatening arrhythmias mostly in
younger patients.

Dealing with sudden death prevention, it is also important to men-
tion the Italian contribution to the definition of preparticipation
screening strategies in athletes. In the last 20 years the Italian nation-
wide preparticipation screening program has led to a significant re-
duction of sudden death during sport activities. It has been
recognized worldwide and become the basis for European recom-
mendations, without any dispute on costs and ethical concerns.

Myocardial and pericardial
diseases

Italy has an outstanding tradition in the field of cardiomyopathies that
has been renewed in the last years with the studies from the Padua
group led by Gaetano Thiene, contributing to decipher the pathogen-
esis of arrhythmogenic cardiomyopathy and improve its diagnostic
criteria and arrhythmic risk stratification process (Figure 4).

Similarly, the Italian groups of Franco Cecchi and Iacopo Olivotto
in Florence and Paolo Spirito in Genoa, through international collab-
orative studies with mainly UK and USA groups, contributed to bet-
ter understand the genetic basis and the pathophysiology of
hypertrophic cardiomyopathy, helping to identify new therapeutic
pathways. Dilated cardiomyopathy has become less and less idio-
pathic in recent years also thanks to the studies of the Trieste group
in Italy and the relevant work of the Italian researcher Luisa Mestroni
in the USA.

Moving from myocardium to pericardium, a real change in
everyday clinical practice has been introduced by the randomized
trials on colchicine therapy for pericarditis conducted by the
Turin group of Massimo Imazio. These trials really changed the
management of patients with pericarditis from triage in the emer-
gency department to long—term treatment, leading the ESC to
develop new specific guidelines on diagnosis and management of
pericarditis in 2015.

Rare cardiovascular disorders

It is important to bear in mind that Italian research groups are deeply
committed to improving diagnostic tools and identifying new thera-
peutic pathways for rare cardiovascular diseases. Despite the paucity
of funds because these are frequently also orphan diseases, Italian
cardiologists such as Claudio Rapezzi, contributed to increasing the
awareness of some rare conditions affecting the heart which are fre-
quently misdiagnosed, e.g. cardiac amyloidosis and other infiltrative
cardiomyopathies. For instance, in the early 2000s a seminal observa-
tion from the Andrea Frustaci group in Rome, published in NEJM, led
to the development of a new therapeutic approach in Fabry’s
Disease, a lysosomal storage disorder affecting the heart and simulat-
ing a hypertrophic cardiomyopathy.
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Conclusions

At the end of this short review of the most significant Italian contribu-
tions to cardiovascular research during the last 20 years, I would like
to thank all the Italian researchers in Italy and around the world that
continue working to improve our knowledge of disorders and peo-
ple’s health.

The Italian Federation of Cardiology through grants and educa-
tional activities is fully committed to supporting a new generation of

Italian physicians and scientists who will contribute, as in the distant
and recent past, to make cardiology history.

doi:10.1093/eurheartj/ehw617

The Italian Federation of Cardiology

A unified voice for the promotion of cardiovascular health

Cardiovascular diseases are the primary cause of morbidity and mor-
tality worldwide associated with high healthcare costs. In 1998, the
outstanding leaders of the Italian Association of Hospital
Cardiologists (ANMCO) and the Italian Society of Cardiology (SIC)
had a vision for the immense potential that a unified Italian cardiology

Figure 4 Panel A. Cover of the book ‘De Subitaneis Mortibus’ by Lancisi, reporting on cardiac abnormalities related cases of sudden cardiac death.
Panel B. ECG, morphological, ultrastructural and genetic features underlying arrhythmogenic cardiomyopathy. From Thiene G. The research venture
in arrhythmogenic right ventricular cardiomyopathy: a paradigm of translational medicine. Eur Heart J. 2015;36:837–846.
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