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Abstract 
The proposed 2020 Core Curriculum for Percutaneous Cardiovascular Interventions aims to provide 
an updated European consensus that defines the level of experience and knowledge in the field of 
Percutaneous Cardiovascular Intervention (PCI). It promotes homogenous education and training 
programmes among countries, and is the cornerstone of the new EAPCI certification, designed to 
support the recognition of competencies at the European level and the free movement of certified 
specialists in the European Community.  
It is based on a thorough review of the ESC guidelines and of the EAPCI Textbook in Percutaneous 
Interventional Cardiovascular Medicine. The structure of the current Core Curriculum evolved from 
previous EAPCI Core Curriuclum and from  the “2013 core curriculum of the general cardiologist” 
to follow the current ESC recommendations for Core Curriculums. In most subject areas, there was 
a wide - if not unanimous - consensus among the task force members on the training required for 
the interventional cardiologist of the future. The document recommends that acquisition of 
competence in Interventional Cardiology requires at least 2 years of postgraduate training, in 
addition to 4 years devoted to cardiology. 
The first part of the curriculum covers general aspects of training and is followed by a 
comprehensive description of the specific components in 54 chapters. Each of the chapters includes 
statements of the objectives, and is further subdivided into the required knowledge, skills, 
behaviours, and attitudes.  
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List of Abbreviations and Acronyms 
 

ACC American College of Cardiology 

ACE inhibitors Angiotensin-Converting Enzyme inhibitors 

ACS Acute Coronary Syndrome 

AF Atrial Fibrillation  

AHA American Heart Association 

AMI Acute Myocardial Infarction 

AMU  Acute Medical Unit 

ARC Academic Research Consortium 

ASD  Atrial Septal Defect   

BARC Bleeding Academic Research Consortium 

BMC Balloon Mitral Commissurotomy  

BMS Bare Metal Stent 

BPA Balloon Pulmonary angioplasty 

BTHC Butyryl-Tri-Hexyl Citrate 

CABG Coronary Artery Bypass Graft 

CAD  Coronary Artery Disease 

CARDS CARDS (Cardiology Audits and Registration Data Standards) 

CAS  Carotid Artery Stenting 

CCU  Coronary Care Unit 

CEC Clinical Event Committee 

CHD Congenital Heart Disease 

CIHF Chronic Ischemic Heart Failure 

CIN Contrast-Induced Nephropathy 

CKD Chronic Kidney Disease 

COPD Chronic	Obstructive	Pulmonary	DiseaseChronic Obstructive 
Pulmonary Disease 

CTO Chronic Total Occlusion 

CTEPH Chronic Thromboembolic Pulmonary Hypertension 

DAPT Dual Antiplatelet Therapy 
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DCM Dilated Cardiomyopathy 

DEB Drug Eluting Balloon 

DSA Digital Subtraction Angiography 

EAPCI European Association of Percutaneous Cardiovascular Interventions 

EAS European Atherosclerosis Society 

EBSC  European Board for the Specialty of Cardiology  

ECG Electrocardiogram 

EMB Endomyocardial Biopsy 

ESC European Society of Cardiology 

ESH European Society of Hypertension 

ETC  Education and Training Committee 

EVAR Endovascular Aneurysm Repair (or Endovascular Aortic Repair) 

F French (size) 

FFR Fractional Flow Reserve 

GUCH Grown-Up Congenital Heart 

HCM Hypertrophic CardiomyopathyHypertrophic Cardiomyopathy 

HF  Heart Failure 

IC Interventional Cardiologist 

ICH Intra Cerebral Haemorrhage 

iFR instantaneous Instantaneous Wave-Free Ratio 

IMR IndexIndex of Microcirculatory ResistanceResistance 

ISR In-Stent Restenosis 

IVUS Intra-Vascular Ultrasound 

LAAO Left Atrial Appendage Occlusion 

LM Left Main 

MCE Myocardial Contrast Echocardiography 

MRA Magnetic Resonance Angiography 

MSCD Myocardial Stem Cell Delivery 

MSCT Multi Slice Cardiac Tomography 



	 	 	
	

Disclaimer : As a public service to our readership, this article -- peer reviewed by the Editors of EuroIntervention - has been published 
immediately upon acceptance as it was received. The content of this article is the sole responsibility of the authors, and not that of 
the journal 

MTC Mitral and Tricuspid Disease 

MVARC Modified Valve Academic Research Consortium 

NARC Non-Adherence Academic Research Consortium 

NIRS-IVUS Near-Infrared Spectroscopy-IVUS  

NSTE-ACS Non-ST-Segment Elevation Acute Coronary Syndrome 

NSTEMI Non-ST-Segment Elevation Myocardial Infarction 

OCT Optical Coherence Tomography 

OFDI Optical Frequency Domain Imaging 

OHCA Out of Hospital Cardiac Arrest 

OTW Over the Wire 

PCI	 Percutaneous Coronary Intervention 

PCR Paris Course on Revascularization 

PE Pulmonary Embolism 

PFO  Patent foramen ovale 

POBA Plain Old Balloon Angioplasty 

POT Proximal Optimization Technique 

PPI Proton Pump Inhibitor 

PPVI Percutaneous Pulmonary Valve Implantation 

PTA Percutaneous Transluminal Angiography 

PVD  Peripheral Vascular Disease   

PVL Paravalvular Leaks  

QA/QI Quality Assessment and Quality Improvement 

QCA Quantitative Coronary Angiography 

RA Refractory Angina 

RASS Renin-Angiotensin-Aldosterone System  

RBBB  Right Bundle Branch Block 

RFC Renal Frame Count 

RFR Relative Flow Reserve 

RVOT Right Ventricular Outflow Tract  
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STEMI ST-segment Elevation Myocardial  Elevation Myocardial Infarction 

SVG Saphenous Vein Graft 

SYNTAX Synergy between Percutaneous Coronary Intervention with TAXUS 
and Cardiac Surgery 

TASH Transcoronary Ablation of Septal Hypertrophy 

TAVI Transcatheter Aortic Valve Implantation 

TEE Trans-Esophageal Echocardiography 

TEVAR Thoracic Endovascular Aortic/Aneurysm Repair 

TIMI Thrombolysis In Myocardial Infarction 

TMTCI Transcatheter or Mixed Interventions 

TMVI Transcatheter Mitral Valve Intervention 

TMVR  Transcatheter Mitral Valve Replacement 

VARC 2 Valve Academic Research Consortium  2 

VHD  Valvular Heart Disease 

VSD Ventricular Septal Defect  
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Introduction 

The present version of the Core Curriculum for Percutaneous Cardiovascular Interventions was 
organized and developed by the Education and Training Committee (ETC) of the EAPCI, under the 
leadership of EAPCI Presidents Michael Haude and Andreas Baumbach.  

In most countries, the prevalence of coronary artery disease (CAD), valvular heart disease (VHD), 
peripheral vascular disease (PVD) and heart failure (HF) is increasing. This relates both to the 
progressive ageing of the population and to a better identification of these diseases. To date, 
cardiovascular disease remains the leading cause of death worldwide. In Europe, ischaemic heart 
disease now accounts for almost 1.8 million annual deaths while VHD is becoming a pressing clinical 
issue (1, 2). 

The main areas of the percutaneous cardiovascular interventional field, as covered by the 
interventional cardiologist (IC), are percutaneous coronary interventions (PCI), transcatheter 
valvular interventions, percutaneous interventions for PVD (including those for ischaemic stroke), 
and percutaneous interventions for HF (including those for cardiogenic shock).  

The broad use of these interventions is supported by paramount scientific evidences and has been 
associated with durable benefits for both individuals and populations (3-11). In that context, 
ensuring quality of patient care, and clinical excellence in percutaneous cardiovascular 
interventions are of the utmost importance. The completion of a dedicated curriculum provides the 
IC with the knowledge, skills, behaviours and attitudes to act as an expert in the invasive 
physiological and anatomic assessment, diagnosis, and management of coronary and structural 
heart diseases as well as in the invasive management of HF and PVD.  

The first and only “Curriculum and syllabus for Interventional Cardiology subspecialty training in 
Europe “ was published in 2006 by di Mario on behalf of the “Working Group 10 of the ESC” (which 
later transformed into the EAPCI) and a panel of experts in education including the chairmen of the 
national interventional societies, coordinated by the European Board for the Specialty of Cardiology 
(EBSC) (9). This document was very ambitious and addressed the need of a certified, uniform, 
training programme, before cardiologists engage in interventional procedures that carry a potential 
risk. It was divided in several parts: Rationale and aims of this curriculum, structure of the training 
programme, assessment methods, organization of the training and, importantly, a syllabus specific 
programme content with several chapters (Basic Science, Pharmacology, Imaging, Indication for 
Treatment and Patient selection, Procedural techniques, Management of complications of 
percutaneous intervention and Miscellaneous). Some procedures were not considered to be part 
of the core curriculum but as an “optional” part of the training.  

The 2006 visionary document set the European standards although those were not broadly 
adopted. The present approach intends to overcome the main limitations identified in the previous 
document, namely its endorsement and promotion by the interventional and general cardiology 
societies. The proposed Core Curriculum aims to support the educational requirements and to fill 
the gap of an updated European consensus that defines the level of competences in the field of 
Percutaneous Cardiovascular Intervention. It promotes homogenous education and training 
programmes in interventional cardiology among countries, and is the cornerstone of the new EAPCI 
certification, designed to support the recognition of knowledge, skills, behaviours and attitudes of 
newly trained interventional cardiologists.  
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Considering the distinct realities among European or other countries and because numbers are not 
sufficient per se to describe the proficiency of an IC, the present document is not recommending 
minimal procedural volume for trainees or for training centers. It is rather providing guidance on 
the “achievements” and on the “levels of competence” which have to be acquired by the trainees 
(Tables 1-3). We also provide detailed information on how a training center will have to be 
organized, including the need to involve at least two ICs with more than five years’ experience 
dedicated to the percutaneous cardiovascular interventional field (Table 4).  

The EAPCI has designed a new two-part certification process: Part A (theoretical) and Part B 
(practical). The part A is a multiple choice question (MCQ) exam held twice a year, based on the 
present Core Curriculum, as well as the EAPCI Textbook of Interventional Cardiology, the ESC 
General Cardiology Core Curriculum and the content of the Fellows Course of the EAPCI. The exam 
was successfully launched at EuroPCR 2018 in Paris. The Part B, which is currently under final 
development, is based on the recognition of acquisition of the competencies listed in the table 4 of 
the present document. To prevent duplication, and simplify the process, it will be preferably 
conducted through a very strong interaction with national certification programmes when such 
programmes are existing (i.e. mutual recognition process) and/or a direct interaction with training 
centres. The model of the present EAPCI certification, in which a full certification requires to acquire 
the two parts, is very similar to those developed by the other sub-specialty associations of the ESC. 

The EAPCI ETC Committee launched the project under the auspices of Professors Michael Haude 
and Andreas Baumbach. A total of 10 groups consisting of 2 to 3 interventional cardiologists each, 
developed, circulated and improved the document under the direction of the successive Chair and 
co-chair of the ETC, Professors Dariusz Dudek, Eric Van Belle and Doctor Rui Campante Teles. The 
document was revised by the Chair and Co-Chair of the ETC, Prof Eric Van Belle and Doctor Rui 
Campante Teles as well as the current EAPCI President, Professor Andreas Baumbach and President 
Elect, Professor Dariuz Dudek. 
The 2020 Core Curriculum underwent a thorough review process based on the template of the 
review of the ESC guidelines and of the EAPCI Textbook in Percutaneous Interventional 
Cardiovascular Medicine. The document does not include minimum or optimal numbers of 
procedures to be undertaken, and does not address periodic evaluation or revalidation. It defines 
the clinical, patient-oriented, training of the IC. The structure of the current Core Curriculum has 
been drastically modified as compared to the previous version and evolved from the “2013 Core 
Curriculum of the general cardiologist” to follow the current ESC recommendations for Core 
Curriculums. In most subject areas, there was a wide if not unanimous consensus among the task 
force members on the training required for the IC of the future. The document recommends that 
acquisition of competence requires at least 2 years of training in interventional cardiology, in 
addition to 4 years devoted to cardiology. 
The first part of the curriculum covers general aspects of training and is followed by a 
comprehensive description of the specific components in 54 chapters. Each of the chapters includes 
statements of the objectives, and is further subdivided into the required knowledge, skills, 
behaviours, and attitudes. 
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THE CORE CURRICULUM FOR THE INTERVENTIONAL CARDIOLOGIST 

 

The clinical field of interventional cardiology 

The clinical specialty of interventional cardiology aims to deliver expert interventional care for 
patients presenting with disorders of the heart, the systemic, and the pulmonary circulations. This 
Core Curriculum provides the standards for training in interventional cardiology, as well as a 
template for the maintenance of competence for qualified cardiologists. 

The interventional cardiologist (IC) is the subspecialist that performs percutaneous interventional 
cardiovascular procedures. He/she is a primarily a medical specialist with a thorough basic training 
in internal medicine that completed an approved Cardiology Fellowship program incorporating the 
knowledge demanded by the European Society of Cardiology (ESC) Core Curriculum for the general 
cardiologist (3). Interventional cardiologists perform general cardiac investigation and management 
of patients with suspected or established cardiovascular disease using non-invasive methods and are 
involved in the comprehensive management of the patient and treatment of the underlying disease, 
not only focused on procedural considerations. They have the ability to consider and apply 
interventional techniques to the global care of patients. They are team-workers who interact closely 
with other cardiologists and other medical specialties, nurses, paramedics and other healthcare 
professionals. 

In order to master the invasive techniques, there are several general fields whose skills are important 
for the IC and require special differentiation that complements basic general cardiology skills. It is 
recommended that an operator is able to interpret the most advanced cardiology imaging 
techniques required for peri-procedural assessment, especially echocardiography, computed 
tomography and endovascular studies. A high level of cardiac intensive care experience is requested 
with a special emphasis on acute heart failure and arrhythmias management (13). 

As simulators have shown benefit in the progress of novice operators, they are progressively 
incorporated into training programs and courses (14, 15). While the exact role of those simulators in 
most advanced technical skills still needs to be clarified, with their progressive sophistication their 
use in the training of ICs will continue to increase.  

A key role of the IC is to perform emergency procedures for reperfusion of acute myocardial 
infarction in 24/7 PCI-capable centre. Regarding PCI, any operator is expected to be fully competent 
regarding all the spectrum of the patient evaluation, information, techniques and follow-up, namely 
including all advanced techniques from imaging, physiology, adverse clinical presentations and 
anatomies and adverse lesion scenarios, including calcification, degenerated grafts, simple chronic 
total occlusions (CTOs) and bifurcations in general. An IC is expected to be fully skilled in the 
management of any procedural complications.  

Concerning the increasing importance of transcatheter aortic valve implantation (TAVI) any operator 
should be prepared to conduct complete pre-procedural evaluation of TAVI candidates and 
collaborate with a Valvular Heart Team to select the most suitable treatment.  

Concomitantly these fields are continuously expanding and, in certain cases, a very specific training 
to master a procedure or technique is required. Help from a proctor is recognized as advantageous 
or an appropriate referral for a more skilled centre might be advisable, especially in certain areas 
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that, depending on the individual and centre, require a particular expertise, namely complex 
coronary interventions, stroke, PVD, grown-up congenital heart (GUCH) disease, mitral or tricuspid 
valve disease, left atrial appendage occlusion (LAAO), etc. 

The spectrum of expertise is broad, and, on top of the procedures, it includes a comprehensive 
patient risk assessment that is fundamental for patient information and integrates medical decision-
making. A multidisciplinary management strategy is essential including a heart-failure specialist, 
imaging specialist, surgeons, geriatrician, anaesthetist and cardiac rhythm specialists (16).  

Because these interventions are applied to a very large population of patients, their economic impact 
has become significant. The IC must be conscious of this economic burden and responsible for the 
appropriate utilization of the devices and therapies. 

The process for medical decision-making and patient information is guided by the ‘four principles’ 
approach to healthcare ethics: autonomy, beneficence, non-maleficence and justice. The IC 
represents the patient’s best interest and therefore the medical decision process must be 
independent and be performed according to the best available evidence, in order to deliver optimal 
patient-centred care. Moreover, because this is a very technological and continuously demanding 
evolving medical area, it requires a lifelong learning and continuous update of his/her knowledge. 
The IC is expected to be engaged in structured clinical investigation programs and to collaborate 
actively in patient follow up. 

General aspects of training in the specialty 

Candidates for interventional training should be physicians licensed to practice in the country of 
training. The trainee must have the necessary linguistic ability to communicate with patients and 
colleagues in the country of training and later in the country of practice. The trainee should have 
completed a minimum of 4 years of full-time training in general cardiology. 

The recommended minimum duration of dedicated sub-speciality training should be 2 years of full-
time and exclusive training in interventional cardiology. 

To gain sufficient experience, the trainee should gain exposure to all aspects of interventional 
cardiology, with an appropriate mix of in-patient/out-patient and emergency/elective care, including 
the elements described below and summarized in Table 1: 

• Participation in the clinical management of in-patients, with an emphasis on patients 
presenting acutely to the coronary care unit (CCU) and acute medical unit (AMU) with 
acute coronary syndromes (ACS). 

• Regular on-call commitment providing a primary PCI service for patients presenting with 
ST-elevation myocardial infarction (STEMI) and/or out of hospital cardiac arrest (OHCA). 

• Regular attendance and/or coordination of heart team meetings. 

• Bedside patient care including pre- and post-procedural assessment. 

• Structured learning, under the direct supervision of educational supervisors/nominated 
trainers, which may include (a minimum of 2 hours/day is suggested): 
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§ explicit learning: journal club, postgraduate teaching, exercises in evidence-
based medicine, discussion of guidelines for clinical practice, 
national/international symposia/congresses attendance. 

§ implicit learning: ward rounds, case-based discussions, supervised acquisition of 
diagnostic and interventional skills. 

• Interventional training should include a mix of acute and elective cases with direct 
supervision, progressing from second, to first and ultimately independent operator status 
by the end of the training period.  

• Interventional training should guarantee experience with arterial access (femoral and 
radial), and with the most frequent of the complex techniques, including bifurcation 
strategies, treatment of calcified vessels, intravascular imaging, and functional 
assessment of coronary stenoses (FFR, iFR, etc). 

• Exposure to chronic total occlusion (CTO) strategies, with both antegrade and retrograde 
approach, atherectomy tecniques including rotablation, haemodynamic 
support/mechanical circulatory support, is required.  

• Exposure to structural intervention including TAVI, mitral and tricuspid valve treatment, 
atrial septal defect/patent foramen ovale/left atrial appendage closure, and paravalvular 
leak/ventricular septal defect closure is strongly recommended.  

• The training programme should be clearly defined for each individual, with regular 
review/appraisal of their progress and formal assessment of their knowledge and 
procedural competencies. 

• Participation in clinical/translational research in interventional cardiology is 
recommended to enhance critical appraisal of evidence. 
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Table 1: Summary of the General aspects of training in Interventional cardiology 

Area of training General aspects of training 
Continuous medical education Structured learning, under supervision including explicit 

learning and implicit learning. 
Supervision and mentoring Acute and elective cases with direct supervision, progressing 

from second, to first and ultimately independent operator 
status. 

Research Participation in clinical/translational research to enhance 
critical appraisal of evidence. 

Evaluation Clearly defined for each individual, with regular 
review/appraisal of their progress and formal.  

Outpatient care Pre and post-procedural assessment. 
Acute Coronary Syndrome, STEMI  Appropriate mix of in-patient/emergency and out-

patient/elective care, including patients with “Acute 
Coronary Syndrome” and “Out of Hospital Cardiac Arrest”. 

Percutaneous coronary 
interventions 

Experience with different arterial accesses and exposure to 
several complex techniques. 

Structural interventions Exposure to structural intervention is strongly 
recommended.  

Heart Team Regular participation in the Heart Team meetings. 

Learning objectives should be clearly defined and are preferred to recommendations based solely 
on the time spent in a particular department or on the number of procedures performed. The 
objectives should include knowledge, and specific and generic skills including communication and 
appropriate behaviours, competences and attitudes that will further be reinforced during ongoing 
training. 

Learning objectives 

These are specific aims which demonstrate skills acquired by the trainee at the end of the course. 
They are based on trainee’s capabilities in certain tasks. Specific objectives are classified according 
to knowledge, skills, and behaviours and attitudes.  

• Knowledge: Describes requirements for trainees. The subject matter is defined by the EAPCI 
Core Curriculum chapters. This knowledge includes pathology of diseases as the rational 
basis for long-term learning.	

• Skills: A practical application of knowledge acquired from experience and training to solve 
practical problems, make clinical decisions and perform specific procedures. 

• Behaviours and attitudes: Refer to those attitudes and behaviours that lead to optimal 
clinical performance . 

Categories and levels of competence 

First-hand exposure and practical experience are crucial in learning of techniques. However, the 
number of procedures performed by trainees is not considered as an exclusive measure of 
performance. The authors acknowledge the variability of the learning curve among individuals and 
the impact of the training centre volumes on the learning process. Thus, this document focuses on 
the acquisition of competences rather than on procedural volume.  
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This section describes the levels to translate competencies into investigational or procedural skills. 
Their ascending order is defined as follows and summarized in Table 2 and has been adapted from 
the description of Entrustable Professional Activities (EPA) (17): 

• Levels I and II*: The trainee must have acquired the experience in selecting an appropriate 
diagnosis or therapy and in interpreting results or choosing an appropriate treatment for a 
referred patient.  

o Level I does not require any procedural skills, yet participation in related procedures 
during training may be valuable.  

o Level II of competency indicates acquisition of some procedural skills as operator, 
usually as assistant/second operator, obtained in the primary or external training 
centres. 

• Level III: The trainee must be able to interpret clinical data, recognise treatment indications, 
and perform the technique or procedure and manage related complications, as first 
operator, but still requiring working under direct supervision of a senior IC operator. 

• Level IV: The trainee must be independent in the ability to interpret clinical data, recognise 
treatment indications, perform the technique or procedure and manage related 
complications, as first operator without direct supervision of a senior IC operator. Post-hoc 
supervision including case review with more senior colleagues is possible.  

• Level V**: Same as level IV. In addition it includes the ability to teach and supervise the 
technique or procedure to more junior colleagues.  
 

Table 2: Description of levels translating competence into investigational or procedural skills adapted 
from EPA 

Technique Description of competence 
Level I* No performance, even with direct 

supervision. Observation is recommended 
Level II* Performance as second operator and/or 

with direct, proactive supervision 
Level III Performance as first operator with reactive 

supervision, i.e., on request and quickly 
available 

Level IV Performance as first operator without 
supervision. Possibility to post-hoc 
supervision. 

Level V** Performance as first operator without 
supervision and ability to 
teach/supervisemore junior colleagues 

* Levels I and II intervention skills may be acquired outside the primary training centre, as a 
part of a cooperation program. **: Level V intervention skills are not expected in all areas at 
the end of the 2 years of training in interventional cardiology. 
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Table 3 summarises the level of competence translating into interventional cardiology skills that the 
EAPCI considers desirable for a trainee in interventional cardiology to achieve at the end of his 2 
years of training. Although organisation of cardiac services and resources for training are not uniform 
across Europe and ESC member countries, the Core Curriculum aspires to an optimal, rather than a 
minimal standard. In countries or centres that are currently unable to deliver training in all aspects 
required, the Core Curriculum should be used as a benchmark to promote policies for improvement. 
Also, rotation of trainees between different centres may provide an adequate solution. 

Table 3: Level of competence translating into interventional cardiology skills 

Technique Description of competence Level of 
competence 

Peripheral venous access Performance as first operator and 
teaching/supervision to more junior 
colleagues 

V 

Radial access Performance as first operator and 
teaching/supervision to more junior 
colleagues 

V 

Femoral access <10F Performance as first operator and 
teaching/supervision to more junior 
colleagues 

V 

Femoral access ≥10F Performance with reactive supervision, 
i.e., on request and quickly available 

III 

Closure devices <9F Performance as first operator and 
teaching/supervision to more junior 
colleagues 

V 

Closure devices ≥9F Performance with reactive supervision, 
i.e., on request and quickly available 

III 

Pericardiocentesis Performance as first operator without 
supervision  

IV 

Right and left hemodynamic assessment Performance as first operator and 
teaching/supervision to more junior 
colleagues 

V 

Coronary angiography Performance as first operator and 
teaching/supervision to more junior 
colleagues 

V 

Ventricular angiography Performance as first operator and 
teaching/supervision to more junior 
colleagues 

V 

Peripheral angiography Performance with reactive supervision, 
i.e., on request and quickly available 

III 

Cerebral angiography No performance, even with direct 
supervision. Observation is 
recommended 

I 

PCI in simple lesions Performance as first operator without 
supervision  

IV 

PCI in STEMI Performance as first operator without 
supervision  

IV 

PCI in NSTE-ACS Performance as first operator without 
supervision  

IV 

PCI in multivessel disease Performance as first operator without 
supervision  

IV 

PCI in bypass grafts Performance as first operator without 
supervision  

IV 
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PCI in bifurcation lesions Performance as first operator without 
supervision  

IV 

PCI in LM Performance as first operator without 
supervision  

IV 

PCI in CTO Performance as second operator 
and/or with direct, proactive 
supervision 

II 

PCI with rotablator Performance as second operator 
and/or with direct, proactive 
supervision 

II  

Invasive physiology (FFR, iFR, RFR and others) Performance as first operator without 
supervision  

IV 

OCT/OFDI Supervision at a distance and/or post 
hoc 

IV 

IVUS Supervision at a distance and/or post 
hoc 

IV 

Endomyocardial biopsy No performance, even with direct 
supervision. Observation is 
recommended 

I 

Use of percutaneous mechanical 
haemodynamic support  

Performance with reactive supervision, 
i.e., on request and quickly available 

III 

Balloon aortic valvuloplasty Performance as second operator 
and/or with direct, proactive 
supervision 

II 

TAVI Performance as second operator 
and/or with direct, proactive 
supervision 

II 

Balloon mitral valvuloplasty Performance as second operator 
and/or with direct, proactive 
supervision 

II 

Transcatheter mitral valve repair No performance, even with direct 
supervision. Observation is 
recommended 

I 

Transcatheter mitral valve implantation No performance, even with direct 
supervision. Observation is 
recommended 

I 

Transcoronary ablation of septal hypertrophy No performance, even with direct 
supervision. Observation is 
recommended 

I 

Transcatheter pulmonary valve interventions No performance, even with direct 
supervision. Observation is 
recommended 

I 

Left atrial appendage occlusion Performance as second operator 
and/or with direct, proactive 
supervision 

II  

Atrial septal defect closure or patent 
foramen ovale closure 

Performance as second operator 
and/or with direct, proactive 
supervision 

II  

Closure of ventricular septal defect No performance, even with direct 
supervision. Observation is 
recommended 

I 

Percutaneous treatment of paravalvular leaks No performance, even with direct 
supervision. Observation is 
recommended 

I 
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Transcatheter myocardial stem cell therapy No performance, even with direct 
supervision. Observation is 
recommended 

I 

Cardiac catheterisation in “Grown Up 
Congenital Heart” patients 

Performance as second operator 
and/or with direct, proactive 
supervision 

II 

Supra-aortic interventions including acute 
ischemic stroke treatment 

No performance, even with direct 
supervision. Observation is 
recommended 

I 

Aortic disease interventions (Thoracic 
Endovascular Repair of Aorta/ Endovascular 
Repair of Aortic Aneurysm) 

No performance, even with direct 
supervision. Observation is 
recommended 

I 

Infra-aortic arterial disease interventions No performance, even with direct 
supervision. Observation is 
recommended 

I 

Renovascular interventions for arterial 
hypertension 

No performance, even with direct 
supervision. Observation is 
recommended 

I 

Transseptal puncture Performance as second operator 
and/or with direct, proactive 
supervision 

II  

Interpretation of Multi-Slice CT for TAVI Performance as second operator 
and/or with direct, proactive 
supervision 

II 

Interpretation of transoesophageal 
echocardiography for mitral procedure 

Performance as second operator 
and/or with direct, proactive 
supervision 

II 

Percutaneous direct treatment for Acute 
Pulmonary Embolism 

No performance, even with direct 
supervision. Observation is 
recommended 

I 

Balloon pulmonary angioplasty for “Chronic 
Thrombo embolic Pulmonary Hypertension” 

No performance, even with direct 
supervision. Observation is 
recommended 

I 

 

Requirements for training institutions and trainers 

Requirements for training institutions 

• General aspects 

We believe that training institution profile and performance are as important as trainers’ profile 
and expertise in order to provide objective and quality interventional training. In order to comply 
to EAPCI standards, the institutions must be standardized using procedural volume reports and 
performance measures.   

Training Institution/centre for interventional cardiology should include cardiac catheterization 
laboratory with on-call 24-hour PCI availability and dedicated cardiology unit, department or 
ward, in order to manage patients throughout hospitalization. The trainee should be able to be 
educated to manage patients from their admission, through the invasive procedure and to 
discharge from the ward. Institutional workflow allowing the interventional cardiology program 
attendees to follow the patient throughout their hospitalization is mandatory. 
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The training centre should have an independent interventional cardiology unit, allowing the 
trainee to follow the patient from the beginning to the completion of Interventional treatment. 
Units not integrated in a cardiology department (run as a service without dedicated beds) can 
be exceptionally considered if they demonstrate a well-developed structured co-operation with 
cardiology wards where the patients are admitted allowing the interventional cardiology 
programme attendees to follow the patient throughout their hospitalisation. 

Training centres should be encouraged to incorporate on-site interventional cardiology 
simulators or to provide simulation sessions during the IC training, especially during the early 
phases of training of the trainee and/or the techniques. 

Training centers should have the following basic characteristics (Summarized in Table 4): 

1) Active clinical research program and/or involvement in clinical trials is mandatory for 
both types of centres. 

2) Number of trainees per Institution should not exceed number of faculty 
members/trainers. 

3) Heart-Team meetings, including participation by clinical cardiologists, interventional 
operators, and cardiothoracic surgeons should be planned regularly (i.e. weekly or 
bimonthly). 

4) Regular database - electronic database of diagnostic and interventional procedures 
regularly audited by the National Interventional Society is recommended to ensure 
centre quality.  

5) Performance measures report of institution (periodic at least annual): In hospital 
mortality in acute, elective PCI and diagnostic catheterisation. 

6) Regular “quality assessment and quality improvement” (QA/QI) program including 
radiation safety program. 

 

We further define 2 types of training centers: standard and advanced training center (Table 4).  

- Standard center:  Must have (mandatory) programme of 24 hours a day, availability of 
PCI on call with STEMI/NSTEMI patients and working hours regular program for all kinds 
of patients. Availability of IVUS and/or OCT and assessment of intracoronary pressure 
based physiology indices such as FFR/iFR is mandatory. It is strongly recommended that 
these centres are involved in complex PCI, including left main and multivessel disease. 
Availability of left ventricular assist devices such as IABP/Impella is desirable but not 
mandatory as well as CTO programme, rotational atherectomy and similar procedures. 
Institutional coronary and structural Heart Teams are also encouraged, even if the 
center does not perform TAVI. 

- Advanced centres: These have similar requirements as standard centres and should have 
a structural heart programme including at least TAVI according to national regulation, 
transseptal procedures and a structured CTO programme. Other structural procedures 
(stroke, carotid, peripheral, GUCH, septal ablation, left atrial appendage occlusion, 
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paravalvular leak closure, etc) are recommended. The presence of a Heart team is 
mandatory. 

- A center may develop other programmes for peripheral interventions (stroke, carotid 
stenting, aorta, peripheral limb), treatment of adult congenital heart disease, 
performance of septal ablation for hypertrophic cardiomyopathy, etc. 
 

Table 4: Characteristics and Requirements of Training Centers 

Basic Characteristics 
(mandatory) 

Number of trainees should not exceed number of trainers; 
Catheterization laboratory conferences, at least monthly; 
Regular electronic database, audited by the national Interventional 
association/working group; 
Research program  
Performance measures at least annually 
Quality program  
Radiation safety program 
Compliance with local standards according to national regulation bodies, 
including minimal procedural volumes.  
 

Standard center 
 

PCI including complex procedures (mandatory) 
Intra-coronary imaging (IVUS and/or OCT, others) and Invasive 
physiological assessment (FFR, iFR, RFR and others) mandatory) 
CTO programme (recommended) 
Rotational Atherectomy (recommended) 
Percutaneous mechanical circulatory support devices (encouraged) 
TAVI (encouraged) 
 

Advanced center  PCI including complex procedures (mandatory) 
Intra-coronary imaging (IVUS and/or OCT, others) and Invasive 
physiological assessment (FFR, iFR, RFR and others) (mandatory) 
CTO programme (mandatory) 
Rotational Atherectomy and Lithotripsy (mandatory) 
Percutaneous mechanical circulatory support device program 
(recommended) 
TAVI (mandatory) 
Transseptal procedures (mandatory)  
Other structural procedures (recommended) 
 

 

• Procedural Volumes and Public metric reporting 

It has been established that the procedural volumes of centres has a significant impact on the 
availability of training opportunities and on performance measures and intervention outcomes, but 
numbers are insufficient to define the quality of a centre and their ability to train interventional 
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fellows. Public reporting of centre training program, procedural volumes and clinical outcomes are 
advisable to guide trainee choice of the training centre. While the present document does not make 
recommendations on specific procedural volumes, training centres should comply with local 
standards according to national regulation bodies, including minimal procedural volumes.  

Requirements for trainers 

• General aspects and levels of competence 

Trainers should be graded as trainers in standard institutions (standard trainers) and trainers in 
advanced institutions (advanced trainers). Trainers should be experts for level of competence III, IV 
and V (Table 2 and 3). It is not required that every trainer be expert in those techniques for which a 
level of competence I or II (Table 2 and 3) is required, provided trainees can rotate to train with IC 
(in the same or different institution) with the necessary expertise. 

Ideally the number of trainers (full-time equivalent) should match or exceed the number of trainees. 
Delivery of the curriculum may be facilitated by a structure that includes a Director of Training 
(National/Regional), a Cath lab Director (or Supervisor) a Training Mentor (or educational Mentor), 
and multiple Clinical Trainers (or clinical Mentors).  

The training Mentor (or someone else involved in the organization of training) should be responsible 
for organizing the training programme in interventional cardiology, coordinating external rotations 
to referral centres, attendance at courses and congresses, and organizing structured learning. It is 
necessary that both trainee and training Mentors are subject to periodic assessment. 

• Number of Trainers and their expertise 

At least two trainers (supervisors) must be available, with more than five years’ experience dedicated 
to interventional cardiology as main clinical activity. These trainers should be members of the 
permanent staff and should be able to deliver the procedural skills associated with level of 
competence III, IV and V in the learning objectives (Table 2 and 3).  

In advanced centres, trainers should have an experience of more than five years performing 
advanced heart interventions.  

Trainers without personal expertise for these additional skills described in the learning objective 
(level competence I and II, Table 2 and 3), should make them available to trainees through 
cooperation program with other trainers (or other institutions) who will deliver the formal training 
on these techniques. A similar 5 years of experience is required for the trainers delivering training 
each one of those additional procedural skills. 

The Cath lab Director must be responsible for the interventional unit and should ensure that the 
trainee fulfils his/her learning objectives. The training Mentor must also ensure that the trainee 
attends the formal training courses and is involved in the research and educational activities of the 
department.  



	 	 	
	

Disclaimer : As a public service to our readership, this article -- peer reviewed by the Editors of EuroIntervention - has been published 
immediately upon acceptance as it was received. The content of this article is the sole responsibility of the authors, and not that of 
the journal 

References 

1. Ibanez B, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci C, Bueno H, Caforio ALP, Crea F, 
Goudevenos JA, Halvorsen S, Hindricks G, Kastrati A, Lenzen MJ, Prescott E, Roffi M, Valgimigli M, 
Varenhorst C, Vranckx P, Widimský P; ESC Scientific Document Group. 2017 ESC Guidelines for the 
management of acute myocardial infarction in patients presenting with ST-segment elevation: The 
Task Force for the management of acute myocardial infarction in patients presenting with ST-
segment elevation of the European Society of Cardiology (ESC). Eur Heart J. 2018 Jan 7;39(2):119-
177. 
 
2. Baumgartner H, Falk V, Bax JJ, De Bonis M, Hamm C, Holm PJ, Iung B, Lancellotti P, Lansac E, 
Rodriguez Muñoz D, Rosenhek R, Sjögren J, Tornos Mas P, Vahanian A, Walther T, Wendler O, 
Windecker S, Zamorano JL; ESC Scientific Document Group. 2017 ESC/EACTS Guidelines for the 
management of valvular heart disease. Eur Heart J. 2017 Sep 21;38(36):2739-2791. 
 
3. Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano C, Prescott E, Storey 
RF, Deaton C, Cuisset T, Agewall S, Dickstein K, Edvardsen T, Escaned J, Gersh BJ, Svitil P, Gilard M, 
Hasdai D, Hatala R, Mahfoud F, Masip J, Muneretto C, Valgimigli M, Achenbach S, Bax JJ; ESC Scientific 
Document Group. 2019 ESC Guidelines for the diagnosis and management of chronic coronary 
syndromes: The Task Force for the diagnosis and management of chronic coronary syndromes of the 
European Society of Cardiology (ESC). Eur Heart J. 2020 Jan 14;41(3):407-477. 
 
4. Neumann FJ, Sousa-Uva M, Ahlsson A, Alfonso F, Banning AP, Benedetto U, Byrne RA, Collet 
JP, Falk V, Head SJ, Jüni P, Kastrati A, Koller A, Kristensen SD, Niebauer J, Richter DJ, Seferovic 
PM,ESC/EACTS Guidelines on myocardial revascularization. Eur Heart J. 2019 Jan 7;40(2):87-165. doi: 
10.1093/eurheartj/ehy394. 
 
5. Davies JE, Sen S, Dehbi HM, Al-Lamee R, Petraco R, Nijjer SS, Bhindi R, Lehman SJ, Walters D, 
Sapontis J, Janssens L, Vrints CJ, Khashaba A, Laine M, Van Belle E, Krackhardt F, Bojara W, Going O, 
Härle T, Indolfi C, Niccoli G, Ribichini F, Tanaka N, Yokoi H, Takashima H, Kikuta Y, Erglis A, Vinhas H, 
Canas Silva P, Baptista SB, Alghamdi A, Hellig F, Koo BK, Nam CW, Shin ES, Doh JH, Brugaletta S, 
Alegria-Barrero E, Meuwissen M, Piek JJ, van Royen N, Sezer M, Di Mario C, Gerber RT, Malik IS, Sharp 
ASP, Talwar S, Tang K, Samady H, Altman J, Seto AH, Singh J, Jeremias A, Matsuo H, Kharbanda RK, 
Patel MR, Serruys P, Escaned J. Use of the Instantaneous Wave-free Ratio or Fractional Flow Reserve 
in PCI. N Engl J Med. 2017 May 11;376(19):1824-1834. doi: 10.1056/NEJMoa1700445. Epub 2017 
Mar 18. 
 
6. Van Belle E, Gil R, Klauss V, Balghith M, Meuwissen M, Clerc J, Witzenbichler B, Cercek M, 
Vlachojannis M, Lang I, Commeau P, Vincent F, Testa L, Wasek W, Debry N, Kische S, Gabrielli G, 
Sardella G. Impact of Routine Invasive Physiology at Time of Angiography in Patients With Multivessel 
Coronary Artery Disease on Reclassification of Revascularization Strategy: Results From the DEFINE 
REAL Study. JACC Cardiovasc Interv. 2018 Feb 26;11(4):354-365. doi: 10.1016/j.jcin.2017.11.030. 
 
7. Danchin N, Coste P, Ferrieres J, Steg PG, Cottin Y, Blanchard D. Comparison of thrombolysis 
followed by broad use of percutaneous coronary intervention with primary percutaneous coronary 
intervention for ST-segment-elevation acute myocardial infarction: data from the french registry on 
acute ST-elevation myocardial infarction (FAST-MI). Circulation. 2008;118(3):268-76. 
 
8. Smith CR, Leon MB, Mack MJ, Miller DC, Moses JW, Svensson LG. Transcatheter versus 
surgical aortic-valve replacement in high-risk patients. N Engl J Med. 2011;364(23):2187-98. 



	 	 	
	

Disclaimer : As a public service to our readership, this article -- peer reviewed by the Editors of EuroIntervention - has been published 
immediately upon acceptance as it was received. The content of this article is the sole responsibility of the authors, and not that of 
the journal 

6. Berkhemer OA, Fransen PS, Beumer D, van den Berg LA, Lingsma HF, Yoo AJ. A randomized 
trial of intraarterial treatment for acute ischemic stroke. N Engl J Med. 2015;372(1):11-20. 
 
9. Thiele H, Akin I, Sandri M, Fuernau G, de Waha S, Meyer-Saraei R. PCI Strategies in Patients 
with Acute Myocardial Infarction and Cardiogenic Shock. N Engl J Med. 2017;377(25):2419-32. 
 
10. Xaplanteris P, Fournier S, Keulards DCJ, Adjedj J, Ciccarelli G, Milkas A. Catheter-Based 
Measurements of Absolute Coronary Blood Flow and Microvascular Resistance: Feasibility, Safety, 
and Reproducibility in Humans. Circ Cardiovasc Interv. 2018;11(3):e006194.   
 
11.  Konstantinides SV, Meyer G, Becattini C, Bueno H, Geersing GJ, Harjola VP, Huisman MV, 
Humbert M, Jennings CS, Jiménez D, Kucher N, Lang IM, Lankeit M, Lorusso R, Mazzolai L, Meneveau 
N, Ní Áinle F, Prandoni P, Pruszczyk P, Righini M, Torbicki A, Van Belle E, Zamorano JL; ESC Scientific 
Document Group. Eur Heart J. 2020 Jan 21;41(4):543-603.  
 
12. Di Mario C, Di Sciascio G, Dubois-Rande JL, Michels R, Mills P. Curriculum and syllabus for 
Interventional Cardiology subspecialty training in Europe. EuroIntervention. 2006;2(1):31-6. 
 
13. Gillebert TC, Brooks N, Fontes-Carvalho R, Fras Z, Gueret P, Lopez-Sendon J. ESC core 
curriculum for general cardiology (2013). Eur Heart J. 2013;34(30):2381-411. 
 
14. Bagai A, O'Brien S, Al Lawati H, Goyal P, Ball W, Grantcharov T. Mentored simulation training 
improves procedural skills in cardiac catheterization: a randomized, controlled pilot study. Circ 
Cardiovasc Interv. 2012;5(5):672-9. 
 
15. Schimmel DR, Sweis R, Cohen ER, Davidson C, Wayne DB. Targeting clinical outcomes: 
Endovascular simulation improves diagnostic coronary angiography skills. Catheter Cardiovasc 
Interv. 2016;87(3):383-8. 
 
16. Holmes DR, Jr., Rich JB, Zoghbi WA, Mack MJ. The heart team of cardiovascular care. J Am 
Coll Cardiol. 2013;61(9):903-7.  

17. Olle ten Cate. Nuts and Bolts of Entrustable Professional Activities. Journal of Graduate 
Medical Education, March 2013;Pages 157-8. DOI: http://dx.doi.org/10.4300/JGME-D-12-00380.1. 

18. Räber L, Mintz GS, Koskinas KC, Johnson TW, Holm NR, Onuma Y, Radu MD, Joner M, Yu B, 
Jia H, Meneveau N, de la Torre Hernandez JM, Escaned J, Hill J, Prati F, Colombo A, Di Mario C, Regar 
E, Capodanno D, Wijns W, Byrne RA, Guagliumi G. Clinical use of intracoronary imaging. Part 1: 
guidance and optimization of coronary interventions. An expert consensus document of the 
European Association of Percutaneous Cardiovascular Interventions. Eur Heart J. 2018 Sep 
14;39(35):3281-3300. doi: 10.1093/eurheartj/ehy285. 

19. Johnson TW, Räber L, di Mario C, Bourantas C, Jia H, Mattesini A, Gonzalo N, de la Torre 
Hernandez JM, Prati F, Koskinas K, Joner M, Radu MD, Erlinge D, Regar E, Kunadian V, Maehara A, 
Byrne RA, Capodanno D, Akasaka T, Wijns W, Mintz GS, Guagliumi G. Clinical use of intracoronary 
imaging. Part 2: acute coronary syndromes, ambiguous coronary angiography findings, and guiding 
interventional decision-making: an expert consensus document of the European Association of 
Percutaneous Cardiovascular Interventions. Eur Heart J. 2019 Aug 14;40(31):2566-2584. doi: 
10.1093/eurheartj/ehz332. 

20.  Byrne RA, Stefanini GG, Capodanno D, Onuma Y, Baumbach A, Escaned J, Haude M, James 
S, Joner M, Jüni P, Kastrati A, Oktay S, Wijns W, Serruys PW, Windecker S. Report of an ESC-EAPCI 



	 	 	
	

Disclaimer : As a public service to our readership, this article -- peer reviewed by the Editors of EuroIntervention - has been published 
immediately upon acceptance as it was received. The content of this article is the sole responsibility of the authors, and not that of 
the journal 

Task Force on the evaluation and use of bioresorbable scaffolds for percutaneous coronary 
intervention: executive summary. EuroIntervention. 2018 Jan 20;13(13):1574-1586. doi: 
10.4244/EIJ20170912-01.  

21. Brilakis ES, Mashayekhi K, Tsuchikane E, Abi Rafeh N, Alaswad K, Araya M, Avran A, Azzalini 
L, Babunashvili AM, Bayani B, Bhindi R, Boudou N, Boukhris M, Božinović NŽ, Bryniarski L, Bufe A, 
Buller CE, Burke MN, Büttner HJ, Cardoso P, Carlino M, Christiansen EH, Colombo A, Croce K, Damas 
de Los Santos F, De Martini T, Dens J, Di Mario C, Dou K, Egred M, ElGuindy AM, Escaned J, Furkalo 
S, Gagnor A, Galassi AR, Garbo R, Ge J, Goel PK, Goktekin O, Grancini L, Grantham JA, Hanratty C, 
Harb S, Harding SA, Henriques JPS, Hill JM, Jaffer FA, Jang Y, Jussila R, Kalnins A, Kalyanasundaram A, 
Kandzari DE, Kao HL, Karmpaliotis D, Kassem HH, Knaapen P, Kornowski R, Krestyaninov O, Kumar 
AVG, Laanmets P, Lamelas P, Lee SW, Lefevre T, Li Y, Lim ST, Lo S, Lombardi W, McEntegart M, 
Munawar M, Navarro Lecaro JA, Ngo HM, Nicholson W, Olivecrona GK, Padilla L, Postu M, Quadros 
A, Quesada FH, Prakasa Rao VS, Reifart N, Saghatelyan M, Santiago R, Sianos G, Smith E, C Spratt J, 
Stone GW, Strange JW, Tammam K, Ungi I, Vo M, Vu VH, Walsh S, Werner GS, Wollmuth JR, Wu EB, 
Wyman RM, Xu B, Yamane M, Ybarra LF, Yeh RW, Zhang Q, Rinfret S. Guiding Principles for Chronic 
Total Occlusion Percutaneous Coronary Intervention. Circulation. 2019 Jul 30;140(5):420-433. doi: 
10.1161/CIRCULATIONAHA.119.039797. Epub 2019 Jul 29. 

22. Mack MJ, Leon MB, Thourani VH, Makkar R, Kodali SK, Russo M, Kapadia SR, Malaisrie SC, 
Cohen DJ, Pibarot P, Leipsic J, Hahn RT, Blanke P, Williams MR, McCabe JM, Brown DL, Babaliaros V, 
Goldman S, Szeto WY, Genereux P, Pershad A, Pocock SJ, Alu MC, Webb JG, Smith CR; PARTNER 3 
Investigators. Transcatheter Aortic-Valve Replacement With a Balloon-Expandable Valve in Low-Risk 
Patients. N Engl J Med. 2019 May 2;380(18):1695-1705. doi: 10.1056/NEJMoa1814052. Epub 2019 
Mar 16. 

23. Stone GW, Lindenfeld J, Abraham WT, Kar S, Lim DS, Mishell JM, Whisenant B, Grayburn PA, 
Rinaldi M, Kapadia SR, Rajagopal V, Sarembock IJ, Brieke A, Marx SO, Cohen DJ, Weissman NJ, Mack 
MJ; COAPT Investigators. Transcatheter Mitral-Valve Repair in Patients with Heart Failure. N Engl J 
Med. 2018 Dec 13;379(24):2307-2318. doi: 10.1056/NEJMoa1806640. Epub 2018 Sep 23. 

 

 


