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Foreword

The ESC Core Curriculum for the General Cardiologist is a
major step forward towards the coordination of the training
of cardiologists in Europe.  With increasing workforce
movement it is of great importance to assure that practical
skills and theoretical knowledge of a general cardiologist
are independent of the country where he or she has been
trained. Over the coming months the Curriculum will be
incorporated into an electronic platform that could form the
basis of formative assessment necessary for certification and
revalidation. The ESC and UEMS (cardiology section) working
through the National Societies are committed to delivering
a European standard for cardiology that may prove to be a
model for other medical specialties.

In addition, cardiology as a specialty is expanding, and
many subspecialties, such as interventional cardiology,
electrophysiology or cardiovascular imaging, to name just

a few, are emerging. In this context, definition of the core
knowledge, required for all cardiologists, independent of
their subspecialty, appears to be even more relevant.

Obviously, the success of the Core Curriculum depends
on its adoption on the national level. Broad participation
of specialists representing different National Societies of
Cardiology, as well as the Working Groups, Associations
and Councils, makes us hope that this document will gain
universal acceptance and will form a base for training in most
European countries.

Finally, we hope that well trained physicians across the
continent will be able to contribute to achieve the mission of
the European Society of Cardiology — reducing the burden of
cardiovascular disease in Europe.

Kim Fox, President
European Society of Cardiology

RAdo duac

Roberto Ferrari, President Elect
European Society of Cardiology



Preface

The first European Curriculum for General Cardiology was
publishedin2006. Building onthe ESC Core Syllabus published
two years previously, it provided for the first time a detailed
framework for harmonizing the training of Cardiologists in
Europe, aimed at improving the quality and reliability of care
of patients with Cardiovascular Diseases.

It was predicted that a curriculum for such a dynamic field
would require early and frequent revision and accordingly
this first revision of the curriculum comes just two years after
its launch. Changes are generally modest but a number
of important omissions from the first edition have been
addressed.

The Core Syllabus was intended primarily as a summary of
the core knowledge base for Continuing Medical Education
for trained cardiologists and thus omitted a fundamental
subject for trainees, namely the Cardiovascular History and
Physical Examination; this has been included and a chapter
on the Cardiac Consultation has been added. Appropriate
amendments to existing chapters have been made in
response to the helpful feed back from representatives of
ESC Constituent Bodies of National Societies, Associations,
Working Groups and Councils as well as interested
individuals.

The Curriculum will prove to be worthwhile and only achieve
its aims if it is widely implemented. A significant and exciting
step is now underway as the European Board for the
Specialty of Cardiology (EBSC), a joint venture between the
European Society of Cardiology and the UEMS Cardiology
Section, embarks on the creation of an electronic platform to
deliver the Curriculum. This will serve a number of important
functions. It will outline the curriculum to trainees and trainers
on a repeated basis, link to the appropriate knowledge base
incorporating regular formative assessment, and will detail
and document the assessments appropriate for each of
the necessary skills and behaviours. In short it will provide
structure and facilitate documentation of a trainee’s progress
through the curriculum.

We believe this revision has improved the curriculum,
although the next is likely to be particularly important and
potentially far reaching, based as it will be on feedback
from two important sources. The first will be those involved
in building the electronic platform who will scrutinize the
curriculum in the greatest of detail as they devise links to a
knowledge base and assessments for each component. The
second will follow from the field testing of the users of the
electronic platform.

We hope you find this version of the Curriculum useful and look
forward to your active participation in its implementation.

P G aace

I
Peter Kearney
Chairman of the ESC Education Committee



Introduction

Cardiology is a clinical specialty in the field of Medicine.
Its practitioners have a particular interest and skills in
the treatment of patients with diseases of the heart and
the blood vessels, including the circulation to the lungs.
The term “Cardiovascular Medicine” is an acceptable
alternative title to “Cardiology”.

The Core Curriculum of the European Society of Cardiology
aims to provide an agreed framework for the purposes of
training doctors in the specialty. Furthermore, it provides a
basis for the development of continuing medical education
(CME) for trained, practicing Cardiologists.

The European Society of Cardiology (ESC) Core Syllabus,
published in 2004, summarizes subject matter considered
integral to the specialty. This serves two functions, 1) to
define the boundaries of the specialty and 2) determines
the knowledge base on which the Curriculumis developed.
The Core Curriculum goes significantly beyond the Syllabus,
in outlining the knowledge, skills and attitudes required of
a General Cardiologist. More broadly it provides structure
for the educational activities of the European Society of
Cardiology both within its own organisation as well as
in discussion with outside bodies. Ultimately, aiming to
improve training standards for Cardiologists, the Core
Curriculum offers an opportunity to favourably influence
the European political agenda, thereby improving care for
patients with cardiological disorders throughout Europe.

The European Society of Cardiology is committed to
reviewing and revising the Curriculum on a regular basis.
These reviews will cater for developments in the diagnostic
and treatment modalities of this rapidly changing field.

The process of creating and revising the Core Curriculum
recognises two important dynamic influences.

The first is that currently there are very different levels of
curriculum development throughout Europe and indeed
what subjects or activities are considered core to the
specialty varies significantly between different countries.
The current document aims to offer a consensus as to
what knowledge, skills and attitudes should be possessed
by General Cardiologists in Europe.

Second, the Core Curriculum aims to define what every
Cardiologist should know. The European Board for the
Specialty of Cardiology (EBSC) is coordinating curriculum
development for the various sub-specialties in cardiology.
The sub-specialty curricula define the greater depth
of knowledge and understanding expected of a sub-
specialist in, for instance, Interventional Cardiology,
Cardiac Imaging Modalities or Invasive Electrophysiology.
It is clear that the interface between “core” and “sub-
specialty” Cardiology will be a dynamic one, and will be
revisited in future years. This interface is also modulated by
the local degree of acceptance of formal sub-specialties,
which differs considerably from country to country. It
is understood that all Cardiologists with sub-specialty
interests have completed training in General Cardiology.
Additionally, an ongoing interest in the general breadth of
the specialty is considered both necessary and important
to ensure best practice of sub-specialty cardiology.



Rationale - summary of the Clinical Field of Cardiology

The dlinical subject of Cardiology aims to deliver competent
care for patients presenting with disorders of the heart,
the pulmonary vasculature and the systemic arterial and
venous systems. Currently, the commonest cardiovascular
pathology is atherosclerosis as it affects the coronary and
systemic arterial systems. An understanding of the risk
factors and their modification to minimise the long term
adverse effects of atherosclerosis as well as the treatment
of the complications of atherosclerosis, such as the acute
coronary syndrome or heart failure, are major components
of Cardiology. Many other important diseases affect the
myocardium, the pericardium and the cardiac valves.
Systemic diseases such as arterial hypertension or diabetes

affect not only cardiac, but also vascular structures,
notably the arteries. Disorders of heart rhythm range
from the benign to the life threatening. A comprehensive
knowledge of these disorders, their diagnosis, including
the array of imaging modalities of heart and vascular
structure, and of the rapidly expanding pharmacologic,
percutaneous, device-based, and surgical treatments for
them are integral parts of the Core Curriculum.

These topics are gathered together in this Core Curriculum
to provide the standards for Training in Cardiology as well
as a template for the maintenance of Clinical Competence
for qualified Cardiologists.



General Aspects of Training in the Specialty

Candidates for training should be licenced physicians in an
EU country or have an equivalent qualification approved
by the host country.

It is understood that a common trunk of General
Professional  Training should be completed before
Postgraduate Specialist training is undertaken. General
Training should include a significant knowledge of and
exposure to the acute and chronic presentation of a
broad range of medical conditions. It includes acquisition
of generic knowledge and skills including communication
training, bioethics, biostatistics, and the ability to analyse,
interpret and utilize medical literature, elements of training
and practice that are further reinforced during ongoing
training. The trainee must have the necessary linguistic
ability to communicate with patients and colleagues in
the country of training.

The recommended minimum duration of postgraduate
educationissixyears, toinclude two years of common trunk
and a minimum of four years training in Cardiology, one of
which is flexible, and may be devoted to internal medicine,
cardiovascular research, cardiovascular pharmacology,
cardiovascular epidemiology, cardiovascular preventive
medicine or rehabilitation, angiology or general cardiology
or other related aspects of cardiovascular disease.

In order to gain sufficient experience the trainee should
be involved in the management of an appropriate mix
and number of in-patients and out-patients. A full time
position for at least one year is recommended. Part-time
positions may make up the remaining training period
which must be correspondingly prolonged. Practical
participation in the clinical management of inpatients,
including the coronary care unit and provision of cardiac

consultations for other services, should constitute a
minimum of one year of training, preferably in the first or
second year. Supervised involvement in the management
of outpatients, including new and return cases, should be
undertaken at least once a week, for at least one year of
training. The trainee should have an on-call commitment
for Cardiology (rather than General Internal Medicine or
unselected medical emergencies) of at least 100 nights
during cardiology training. The training programme should
include structured training sessions of at least two hours
per week. Trainees should perform a sufficient number of
practical procedures of sufficient diversity, as detailed in
the Core Curriculum.

Not all elements of training (such as direct exposure to
cardiac surgery) may be accessible at a single training
centre. Candidates should have the opportunity to obtain
training in all aspects of the curriculum, which may involve
rotation through different training institutions or sessional
attendance for training in centres providing treatments or
technologies (such as a Adult Congenital Heart Disease
clinic or Cardiac MRI) that are not widely available.

The training programme should be clearly defined,
incorporate annual assessment of the trainee’s progress,
and should itself be assessed on at least a five yearly
basis.



Requirements for Training Institutions

Training institutions should be recognized by a National
Training Authority as eligible to provide complete or partial
training. They should offer the opportunity for interaction
with other major specialties, have a library and internet
facilities offering access to the current world scientific
literature, specifically major international journals relating
to Cardiology and Internal Medicine, and should provide
the necessary physical infrastructure for training including
conference rooms and allocated office space for trainees.

The training institution or combination of institutions
making up any given training programme should have
the necessary fadilities to ensure that trainees can fulfill all
aspects of the curriculum, and the following facilities as a
minimum: A fully equipped out-patient department for
cardiological patients, including emergencies, a sufficient
number of beds for in-patients and for intensive care
medicine. Theintensive care unitshouldhave atleast6 beds,
fully equipped for electrocardiographic and haemodynamic
monitoring, anti-bradycardiac pacing, cardioversion and

Requirements for Trainers

Trainers should be based in an eligible Training Centre,
should be accredited, should have experience in Research
and Teaching and should be recognized as a designated
Trainer by the National Training Board. There should be a
minimum number of senior trained specialists in the unit to
ensure expert training for a range of areas included in the
Core Curriculum, and sufficient protected teaching time

defibrillation and preferably haemodynamic support
devices (intra-aortic balloon pumps, haemofiltration etc.).
The programme must incorporate an institution providing
cardiac surgery. Equipment should be available for all types
of non-invasive investigation and procedures such as X-
ray, ECG, exercise testing, ambulatory ECG monitoring,
echocardiography including Doppler echocardiography
andtransoesophagealechocardiography (TEE), pacemaker
check-up and cardiac magnetic resonance imaging ,
cardiac computed tomography, and nuclear medicine
facilities. The programme must include centres that provide
invasive cardiology, including diagnostic and therapeutic
cardiac catheterization and electrophysiological studies.

and continuity of training. An equal number of trainers
and trainees is recommended. Delivery of the curriculum
may be facilited by a structure which includes a Director
of Training (National/Regional), a Training Mentor, and
muiltiple Clinical Trainers.



Assessment methodology

Assessment is a key driver of learning and is an essential
component of curricular  development.  \Whereas
summative tests are used to confirm attainment of a
stipulated level of competence and to rank candidates,
assessment should as far as possible play a formative
or active educational role. For each component of the
curriculum, the relevant knowledge, skills and attitudes/
behaviours require different and varied assessment
methods. All methods have some limitations in terms of
their validity to predict an individual's competence in a
reproducible manner. It is therefore recommended that a
variety of suitable different methods involving a number of
different observers be applied over time during training.

Knowledge: Tests of knowledge including multiple choice
questionnaires are a familiar form of assessment. They are
readily produced, are valid when properly designed and
executed, but cannot constitute the only or predominant
method of assessment.

Skills: Alogbook, based on the curriculum, is an important
means of documenting experience. It may provide a simple
count of different procedures or conditions encountered
or may encourage reflection by including items such as
complications. Structured skills evaluation methods such
as DOPS (Direct Observation of Procedural Skills) should
also be incorporated.

Attitudes/behaviours. A traditional method of assessing
performance is a supervisor's report, including
considerations relating to clinical, clerical and team
performance A more contemporary approach is the
Multisource Feedback or 360°assessment which is more
objective, balanced and potentially more informative. This

entails a blinded, structured assessment of the candidate
by colleagues from various disciplines (medical, nursing,
paramedic, technician) and their patients.

Whichever methods are adopted, the training programme
should incorporate a series of interactive meetings
between trainee and supervisor and trainee and the
local or national director of training, during which the
documentary evidence of training, including the portfolio,
can be systematically considered. The portfolio includes a
record of clinical experience, audit activity, presentations,
and evidence of self directed learning. It should also
include documentation of Research undertaken and
completed by the candidate, considered essential for all
Cardiologists in training.



LEARNING OBJECTIVES

Chapters in the Curriculum:

These are specific statements of intent which express
what the learner will be able to do at the end of the
educational intervention. They are framed in terms of
learners’ capabilities in specific tasks. Objectives are
classified under the headings of knowledge, skills and
attitudes/behaviours.

Knowledge: The knowledge base trainees require. The
subject matter is defined by the ESC Core Syllabus. In
the curriculum it is framed in terms that reflect how the
trainee should handle this knowledge.

Skills: The effective application of knowledge to
problem solving, clinical decision making and performing
procedures, acquired from experience and training

Attitudes and behaviours: What attitudes or beliefs
trainees develop and demonstrate in respect of the
subject, and their impact on how they behave in real
world practice.

Each objective defines what is to be achieved, how it will
be achieved (conditions or workplace context) and the
standard required.

Categories / Levels of Competence

In the next section of the curriculum, mention is made of
different levels of competence expected for a given area
of subject matter. These are defined as follows.

Level I — Experience of selecting the appropriate
diagnostic modality and interpreting results or choosing
an appropriate treatment for which the patient should
be referred. This level of competency does not include
performing a technique. Examples are advanced methods
of imaging or specialized interventions such as catheter
ablation.

Level Il — Practical experience but not as independent
operator (has assisted in or performed a particular
technique or procedure under the guidance of a superior).
Examples are electrophysiological study or interventional
cardiology.

Level Ill - Is able to independently perform the technique
or procedure unaided (for the general cardiologist, these
include; ECG, 24 hour long term ECG monitoring,
pacemaker implantation, transthoracic echocardiography,
and diagnostic cardiac catheterization.

Indicative Numbers
First hand exposure and practical experience play an
important role in the learning of techniques. Of itself,

the number of procedures engaged in by a trainee is not
a sufficient measure of his/her competence but reporting
indicative numbers has a role in ensuring adequate
exposure. The numbers in the following table are based on
the European Board for the Specialty of Cardiology’s last
update of the Cardiology section of Chapter 6 of the UEMS
Charter for Medical Training in 2003, with appropriate
additions and modification where necessary. These figures
relate to basic Cardiology training and clearly those sub-
specialising in a particular aspect of cardiology will require
greater numbers and higher levels of competence than
stated for the relevant techniques. It is also recognised
that in some countries the stated numbers may be difficult
to achieve for some techniques due to the organisation
of care. The numbers may be considered aspirational
at the present time for such countries, but will likely be
achievable as resources increases. Rotation of trainees
through reference training centres offers an opportunity for
most trainees in Europe to achieve these aims. Simulation
training promises to play an increasingly important role in
technical skills training and will likely reduce the numbers
of actual procedures to which a trainee must have direct
exposure to achieve competence.

Level of

Technique Number | competence
ECG 1000 Level Ill
Ambulatory ECG 200 Level Il
Exercise ECG testing 300 Level Il
Ambulatory BP monitoring 100 Level lll
Echo-Doppler studies 350 Level Il
Transoesophageal echocardiography 50 Level Il
Stress Echocardiography 50 Level Il
Nuclear studies 50 Level I
Cardiac CT 50 Level I
MRI 50 Level Il
Coronary and LV angiography 300 Level Il
Percutaneous Intervention 50 Level Il
Temporary pacemaker implantation 25 Level Ill
Pacemaker/ICD programming 50 Level Il
Pacemaker implantation 50 Level Il
ICD implantation 30 Level |
CRT implantation 10 Level |
Electrophysiological studies 50 Level Il
Atrial Flutter/Atrial Fibrillation ablation 10 Level |
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