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Graphical abstract

Central Illustration. Core Qualifications and Competency Framework for Clinical Perfusionists.
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Abstract 

Clinical perfusionists manage and optimize extracorporeal circulation as well as physiological and metabolic stability, to support positive 
patient outcomes under artificial physiological conditions, such as cardiopulmonary bypass, extracorporeal membrane oxygenation, and 
other extracorporeal circulation systems. Despite the central role of the profession in patient safety and surgical outcomes, clinical perfu
sion remains inconsistently defined, regulated, and recognized across Europe. In response to these challenges, the European Board of 
Cardiovascular Perfusion, together with the European Association for Cardio-Thoracic Surgery and the European Association of 
Cardiothoracic Anaesthesiology and Intensive Care, convened a multidisciplinary task force to develop a unified expert consensus on the 
minimum academic education, supervised clinical training, and continuing professional development for safe and independent practice. 
It defines essential technical competencies, such as the operation of heart-lung machines and mechanical circulatory support devices, 
alongside critical non-technical skills in decision-making, communication, and interdisciplinary collaboration. The document also intro
duces a tiered framework to classify perfusionists by experience level and proposes mechanisms for certification and recertification 
through the European Certificate in Cardiovascular Perfusion. Furthermore, the statement highlights the importance of structured quality 
assurance programs, simulation-based education, and incident reporting systems in advancing perfusion safety and clinical effectiveness. 
A harmonized European approach is urgently needed to ensure consistent training standards, enhance workforce mobility, and support 
formal recognition of clinical perfusion as a regulated healthcare profession. This consensus aims to serve as a benchmark for national 
regulatory efforts and future professional development across Europe.

Keywords: Clinical perfusionists; education and training; professional recognition; cardiovascular perfusion; certification; European 
Certificate in Cardiovascular Perfusion; national recognition; medical profession; EBCP/EACTS/EACTAIC Qualifications Framework. 
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ABBREVIATIONS AND ACRONYMS  

ABCP American Board of Cardiovascular 
Perfusion

ANZCP Australian and New Zealand College of 
Perfusionists

COI Conflict of interest
CPB Cardiopulmonary bypass
EACTAIC European Association of Cardiothoracic 

Anaesthesiology and Intensive Care
EACTS European Association for Cardio-Thoracic 

Surgery
EBCP European Board of Cardiovascular 

Perfusion
ECC Extracorporeal circulation
ECCP European Certificate in Cardiovascular 

Perfusion
ECTS European Credit Transfer and 

Accumulation System
HLM Heart-lung machine
ICU Intensive care unit

1. INTRODUCTION

Clinical perfusionists are highly trained healthcare professionals 
who play a pivotal role within the cardiac surgical team and 
other multidisciplinary teams involved in procedures requiring 
extracorporeal circulation (ECC) support. A central responsibility 
is the operation and management of the heart-lung machine 
(HLM), which temporarily replaces the functions of the 
heart and lungs during operations. This task demands technical 
precision and the ability to make rapid, evidence-based clinical 
decisions to preserve physiological stability and manage intrao
perative challenges.
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By ensuring uninterrupted circulation and oxygenation during 
circulatory support, perfusionists enable the safe execution of 
some of the most complex and invasive procedures in modern 
medicine,1 contributing markedly to favourable surgical out
comes and enhanced postoperative recovery.2 As integral mem
bers of the cardiac surgical team, perfusionists collaborate 
closely with surgeons, anaesthesiologists, and allied health pro
fessionals.3-8 Specialized knowledge, sound clinical judgement, 
and the ability to respond under pressure make this profession 
indispensable to the safety and effectiveness of ECC procedures.

Although the professional background of clinical perfusionists 
is globally diverse, encompassing healthcare practitioners, engi
neers, and technicians with specialized medical training, the 
European context is particularly complex due to varying regional 
policies and historical frameworks.9-11 Although most countries 
across Europe follow the international model of non-physician 
clinical perfusionists, others, such as those in Eastern Europe, 
Finland, and France, include physicians in this role. Moreover, in 
Italy and Portugal, perfusion responsibilities are often held by 
polytechnic-trained physiotechnologists, reflecting additional 
variability in educational pathways and scope of practice.

Moreover, despite bearing substantial clinical responsibility, 
clinical perfusionists remain formally unrecognized in many 
European countries. This lack of regulatory status creates signifi
cant challenges, including inconsistencies in education and certi
fication, limited opportunities for professional development, and 
barriers to cross-border mobility. Hence, a harmonized 
European framework for the formal recognition of clinical perfu
sion as a healthcare profession is urgently needed. Advancing 
this goal requires a unified definition of the profession and 
alignment among leading representative professional societies.10

Recognition must be grounded in clinical expertise, shared train
ing standards, ethical principles, regulatory structures, and ac
creditation mechanisms.

Although support from policymakers has been limited, clinical 
perfusion in Europe has made substantial progress towards pro
fessionalization through self-directed initiatives. The develop
ment of structured training programs, certification pathways, 
and dedicated professional societies has helped shape a more 
cohesive framework for the field. Since the 1990s, the European 
Board of Cardiovascular Perfusion (EBCP) has issued the 
European Certificate in Cardiovascular Perfusion (ECCP), serving 
as a standardized benchmark for assessing competence across 
countries.4,10-13 The certification committee of the EBCP was 
founded on 23–24 November 1991, together with the EBCP. The 
first certification took place on 3 July 1995. The EBCP accredit
ation committee (re)accredits training centres and universities at 
regular intervals, thereby ensuring standardised training content 
across all centres.

The certification of individual professionals and the accredit
ation of study programmes both aim to promote consistency in 
clinical practice and contribute to the delivery of high-quality 
care throughout Europe. However, further harmonization of 
training and practice standards will require a unified position 
from leading European professional societies. Formal recognition 
of clinical perfusion as a regulated healthcare profession 
grounded in a clearly defined education and scope of practice 
will more likely improve patient outcomes.

To support these critical objectives, the EBCP, in collaboration 
with the European Association for Cardio-Thoracic Surgery 
(EACTS) and the European Association of Cardiothoracic 
Anaesthesiology and Intensive Care (EACTAIC), has developed 

this expert consensus document. It defines the minimum stand
ards of knowledge, skills, and competencies required of clinical 
perfusionists in contemporary practice, intending to harmonize 
training pathways and support the formal recognition of clinical 
perfusion as a regulated profession. Whereas previous joint 
guidelines have provided general recommendations on perfu
sionist training,14 inconsistent national regulations remain a sig
nificant barrier to their widespread implementation. This 
consensus statement presents a unified, profession-driven 
framework that defines core qualifications and expectations, 
serving as a catalyst to align training standards, enhance mobil
ity, and accelerate professional recognition across Europe.10

2. METHODOLOGY

To provide in-depth insights and support educational, policy
making, and professional activities, an expert task force was con
vened to comprehensively define the minimal standards for 
theoretical knowledge, skills, and competencies required to cer
tify clinical perfusionists in adult cardiac surgery. This task force, 
composed of leading professionals in the field and experts in 
developing clinical practice documents, was appointed by the 
leadership of the EBCP, the EACTS, and the EACTAIC following 
the procedures outlined in the EACTS methodology manual for 
clinical practice documents.15,16 The involved associations 
insisted on diversity and transparency in task force composition, 
ensuring full disclosure of any industrial or external affiliations. 
All task force members were required to disclose conflicts of 
interest (COIs) at the project’s initiation and upon any relevant 
changes throughout the drafting process. Following the finaliza
tion of the scope and content of the project, members were 
assigned to draft specific sections, with 1 representative each 
from EBCP, EACTS, and EACTAIC. Each representative subse
quently developed their section and conducted a rapid, system
atic literature review using the PICOT (Population, Intervention, 
Comparison, Outcome, Time) framework to gather the most 
relevant and up-to-date data. Searches were conducted in 
MEDLINE (via PubMed), Embase, and the Cochrane Library, and 
grey literature was screened from relevant professional societies 
and regulatory bodies (e.g., EACTS, EACTAIC, EBCP, Society of 
Thoracic Surgeons, national perfusion councils/registries, and 
statutory regulators). Searches targeted publications relevant to 
education and training standards, scope of practice, core know
ledge and skills, quality assurance, incident reporting, and legal/ 
professional responsibilities for clinical perfusionists. This docu
ment focuses exclusively on adult cardiac surgery, excluding 
studies that were not published in the English language. All sec
tions were written collaboratively by task force members, with 
expert consensus statements developed through structured 
meetings and discussions. According to EBCP/EACTS/EACTAIC 
COI policies, members were required to report any COI changes 
immediately before discussions and voting. Only members with
out relevant COIs participated in decision-making. An anonym
ous voting mechanism was implemented to ensure broad 
participation and consensus, allowing members to approve or 
disapprove of drafted statements, figures, and algorithms and 
provide additional comments. A consensus threshold of at least 
75% agreement was required for overall proposal approval, with 
a minimum participation rate of 80% to validate the results. In 
this project, every individual statement reached a minimum of 
90.5% agreement. Given the significant variations in education 

4 European Journal of Cardio-Thoracic Surgery, 2025, Volume 00, Issue 00



and resources across Europe, the minimal standard was designed 
to reflect a European perspective. The final draft underwent in
ternal validation by the writing committee and external review by 
anonymous reviewers selected by the journal’s editor in collabor
ation with the governing bodies of the involved societies.

3. EVOLUTION OF CARDIOPULMONARY BYPASS 
AND PERFUSION AS A PROFESSION

The evolution of the earliest conceptualization of ECC began 
with Julien Jean C�esar Le Gallois in 1814 in France.17 It was con
tinued by Maximilian von Frey’s early prototype of the HLM, 
developed at the University of Leipzig in 1885. This pioneering 
work laid the groundwork for future breakthroughs in cardiopul
monary bypass (CPB). However, it was not until 1953 that John 
Gibbon performed the first successful human CPB in 
Philadelphia, a milestone that marked the beginning of modern 
heart surgery (Figure 1). John Gibbons’ wife, Mary Gibbons, was 
the first person to carry out the tasks involved in CPB, thereby 
becoming the world’s first perfusionist.

Today, millions of patients worldwide undergo successful pro
cedures using CPB.17,18 Between the 1970s and 1990s, cardiac 
surgery made remarkable advancements that profoundly shaped 
perfusion technology and modern clinical practice. Key develop
ments during this era included the introduction of advanced 
oxygenators, more sophisticated pump systems, the introduction 
of biocompatible coatings, improved temperature regulation, 
enhanced intraoperative monitoring, and the adoption of blood 
conservation techniques. These innovations significantly 
enhanced the safety and efficacy of CPB. The developments in 
certain features of minimally invasive extracorporeal circulation 
have contributed to the refinement of CPB techniques. These 
elements are likely to account for the clinical benefits observed 
in modern perfusion. These advancements were integrated into 

a technique associated with reduced side effects and improved 
outcomes.19-21 Research on ECC increased significantly during 
these years, and this field developed into an independent area 
of research. It was not only new devices and disposable items 
that were needed, but also in-depth knowledge from users, 
namely, well-trained perfusionists.

As cardiac procedures became increasingly complex, along 
with advancements in mechanical circulatory support and the 
growing adoption of transcatheter interventions for managing 
structural heart diseases, the role of the clinical perfusionist 
evolved significantly. No longer limited to operating the HLM, 
perfusionists have become integral members of various multidis
ciplinary cardiac teams. Nowadays, perfusionists are working in
creasingly outside their traditional cardiac surgical field. For 
example, they work in intensive care units (ICUs) with extracor
poreal membrane oxygenation systems and are involved in vari
ous types of organ perfusions. They also form part of the 
multidisciplinary team in oncology, performing, for instance, 
hyperthermic intraperitoneal chemotherapy.22,23

This expanding scope and responsibility led to the establish
ment of formal academic education pathways, structured train
ing programs, and professional certification systems worldwide.

4. PERFUSION EDUCATION AND PRACTICE 
ACROSS THE WORLD

The United States of America has played a pivotal role in shap
ing the profession of clinical perfusion. It was the first country to 
implement standardized structures for defining the professional 
profile of perfusionists.24 Founded in 1964, the American Society 
of Extracorporeal Technology is the oldest professional society 
for clinical perfusionists. Its primary objective was to establish 
certification and professional recognition. In 1975, it supported 
the establishment of the independent American Board of 

Figure 1. Milestones in the Establishment of the New Profession of Clinical Perfusionist. CPB indicates cardiopulmonary bypass; EU, European Union; US, 
United States.
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Cardiovascular Perfusion (ABCP), which has been certifying per
fusionists in the United States ever since. Today, a state license is 
typically required to practice as a clinical perfusionist in the 
United States. Although many states have their own licensing 
processes, only 19 of the 50 states currently recognize state 
licensure. In these states, ABCP certification is usually a 
prerequisite.25

In Australia and New Zealand, perfusionist organizations ini
tially began at the state level. By 1982, local societies had con
solidated to form the Australian and New Zealand College of 
Perfusionists (ANZCP). The Australian Board of Cardiovascular 
Perfusion was established in 1989 to oversee formal education 
and certification. In 1993, the Structured Course in Clinical 
Perfusion was launched. Recognizing the need for tertiary-level 
education, the board established a collaboration with Swinburne 
University of Technology in 2005, which was later discontinued. 
Since 2021, the Medical University of South Carolina (Columbia, 
SC, USA) has provided online education for trainees. In 2025, 
Monash University and the Victorian Heart Hospital will launch 
a new master’s level course, with ANZCP-certified perfusionists 
eligible to upgrade their qualifications. Course graduates will be 
eligible to sit for the ANZCP certification exam.

Established over 30 years ago, the Canadian Society of Clinical 
Perfusion (CSCP) is the national body for clinical perfusionists in 
Canada. It promotes the profession through advocacy, educa
tion, and setting standards. Since the early 1990s, the CSCP has 
offered the Canadian Certification Examination in Clinical 
Perfusion, which is recognized nationwide as the primary qualifi
cation for practising clinical perfusionists, because there is no 
provincial licensure. Most employers require CSCP certification 
for employment. Candidates must complete an accredited 
Canadian perfusion programme, typically at a master’s or certifi
cate level, with a focus on biomedical sciences and clinical train
ing. There is a growing trend towards more master’s-level 
education to enhance competency. The CSCP supports educa
tional development and ongoing professional growth through 
continuing education. As of 2024, there were more than 375 
certified perfusionists in membership, with certification renewal 
based on clinical activity and professional development.26

In Latin America, the development of cardiovascular perfusion 
is closely linked to the progress of cardiac surgery in North 
America. The first successful operation using CPB in the region 
was performed by Dr Hugo Felipozzi in S~ao Paulo, Brazil, in 
1957. The Latin American Perfusion Association was founded in 
2016 to support regional integration and professional develop
ment. Latin America is divided into 5 regions: (1) Northern 
Region (Mexico); (2) Central America and Caribbean (Guatemala, 
Honduras, El Salvador, Nicaragua, Costa Rica, Panama, 
Dominican Republic, Cuba, Trinidad and Tobago, Jamaica, 
Puerto Rico); (3) Andean Region (Venezuela, Colombia, Ecuador, 
Peru, Bolivia): (iv) Southern Cone (Chile, Argentina, Uruguay, 
Paraguay); and (5) Southeast Region (Brazil). Training and ac
creditation vary significantly by country and are influenced by 
local regulations. Perfusionists come from diverse backgrounds, 
including medicine, nursing, respiratory therapy, biomedical en
gineering, and biology. In 2020, the Latin American Board of 
Cardiovascular Perfusion was established to harmonize accredit
ation and issue the Perfusionista Cl�ınico Certificado. Since 2023, 
only graduates from university-level programs are eligible for 
the certification exam. Despite the absence of official 

recognition in many national health systems, progress continues 
towards establishing perfusion as a regulated profession.27

Despite efforts by organizations such as the Japanese Society 
of Extra-Corporeal Technology in Medicine and the Indian 
Association of Cardiovascular and Thoracic Anaesthesiologists to 
standardize training and certification, significant variation per
sists across Asia. Countries offer different programmes: In China, 
there is university-based undergraduate and postgraduate train
ing, which requires national certification. In India, diploma, 
bachelor’s, and master’s programmes are provided. In Japan, 
perfusion is included within the scope of clinical engineering, 
and certification is overseen by the Japanese Society of 
Extracorporeal Technology in Medicine. In South Korea, medical 
or nursing degrees are required, and the Korean Society regu
lates the profession. Singapore offers postgraduate training regu
lated by the Medical Council, while Thailand provides bachelor’s 
level training certified by the Medical Technology Council. 
Malaysia offers a bachelor’s degree in Cardiovascular 
Technology certified by the Malaysian Society, and the 
Philippines provides training through allied health programmes 
with certification from the Philippine Board. In the Middle East 
(Saudi Arabia and the United Arab Emirates), perfusion educa
tion is at a bachelor’s or master’s level, with certification through 
local or international bodies such as the ABCP.28-30

Currently, no consolidated data are available for Africa except 
for South Africa. This fact underscores the need for further inves
tigation and support to strengthen perfusion practice on the 
continent. Cardiac surgery in South Africa began with the first 
bypass procedure in 1959 and has been supported by special
ized perfusionists since the early 1960s. Training was formalized 
through diplomas and degrees, and the Perfusionists Association 
(PASA/Perfmed), founded in 1997, now advocates for the profes
sion, representing most perfusionists nationwide across 8 prov
inces. Perfusionists require a Clinical Technology degree or 
diploma, as well as registration with the Health Professions 
Council of South Africa, to qualify for high-tech clinical roles in 
areas such as cardiology and perfusion.31

For more detailed information about perfusion practice 
worldwide, please read the section “Perfusion in Different 
Countries” in the supplementary material and see Table 1 for 
a summary of academic and certification requirements.

5. PERFUSION EDUCATION AND PRACTICE 
IN EUROPE

The clinical perfusionist profession in Europe is regulated by the 
European Commission as a self-regulating profession, with the 
EBCP recognized as the designated professional body.32 The 
EBCP sets educational standards to ensure that clinical perfu
sionists possess the requisite knowledge, skills, and competen
cies to perform perfusion procedures safely and effectively, 
grounded in scientific evidence (see supplementary material). 
This is implemented through an accreditation process and the 
awarding of the ECCP. A survey of European universities 
revealed that the average content required for perfusion train
ing, approximately 60 European Credit Transfer and 
Accumulation System (ECTS) credits, is insufficient to constitute 
a complete undergraduate programme (eg, BSc: 180þ ECTS), 
making perfusion education better suited to postgraduate or 
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elective modules within broader degree programmes.10

Accordingly, training duration varies across Europe, ranging 
from 1 to 4 years, depending on entry requirements and nation
al contexts.

European perfusionists originate from diverse healthcare back
grounds and undergo specialized training in CPB. However, no 
unified European regulation currently governs the profession, and 
in most European countries, clinical perfusion is not yet formally 
recognized by national legislation.11 Entry routes into the profes
sion differ significantly across regions and include the following:

• Allied Healthcare Professionals: Many European perfusion
ists, particularly in Northern and Western Europe (e.g., 
Scandinavia, Germany, Belgium, Austria, the United Kingdom, 
Spain, and France), enter the field through nursing or other al
lied health professions.4,11

• Medical Technicians and Engineers: In countries such as 
Germany, Sweden, Greece, and the Netherlands, individuals 
with technical or engineering degrees are eligible. In Germany, 
engineering students can specialize in clinical perfusion in their 
undergraduate studies.4,11

• Health Professional Technologists: In Southern European 
countries, such as Italy and Portugal, perfusion is integrated 
into polytechnic programs with a focus on cardiovascular and 
physiological aspects.11

• Medical Doctors: In Eastern Europe (e.g., the Baltic States, 
Ukraine, and Finland), physicians, including specialists, often 
perform perfusion duties. However, efforts are underway to 

align with EBCP standards and involve non-physician health
care professionals in perfusion training. Notably, some physi
cians in France also perform perfusion.11

• Other Professional Backgrounds: In countries such as the 
Netherlands and Greece, entry may also be granted to individ
uals holding degrees in biology, physics, or health sciences. 

The level of academic qualification required for perfusion 
training also varies. Training programmes in the Netherlands, 
France, and Greece are delivered at the master’s level and are 
aligned with national qualification frameworks.4,10,11 In other 
countries, the entry requirement is typically a bachelor’s de
gree, or the training itself culminates in a bachelor’s 
qualification.

Although the EBCP has made meaningful progress in fostering 
harmonization across Europe, the regulation of clinical perfu
sionists remains fragmented and reliant on national frameworks. 
Formal recognition or licensure is currently established in only a 
limited number of countries. Nevertheless, all European Union 
countries, except for Austria and Estonia, are actively engaged 
with the EBCP in defining core standards for education and pro
fessional practice.

For more detailed information on European perfusion prac
tice, please refer to the section “1. Perfusion in different coun
tries 2025,” in the supplementary document “EBCP Expert 
Consensus Statement on Basic Qualifications and Competencies 
for Clinical Perfusionists in Europe”.

Table 1. Academic Qualification Level, Certifying Bodies, and Regulatory Requirements for Clinical Perfusionists Outside Europe

Country/Region Education Level Certification Body Regulation Status

United States Bachelor’s, master’s, or post-baccalaur
eate certificate

American Board of Cardiovascular 
Perfusion (ABCP)

Licensure required in 19 states; ABCP 
certification mandatory

Australia & New Zealand Master’s degree (from 2025); Structured 
course (SCiP) previously

Australian and New Zealand Board of 
Perfusion (ANZBP)

Certification required; profession formal
ly recognized

Latin America Varies; increasing shift towards university- 
level education

Latin American Board of Cardiovascular 
Perfusion (LABCP)

Certification via LABCP Perfusionista 
Cl�ınico Certificado (PCC); profession not 
consistently recognized

South Africa Bachelor of Health Sciences in Clinical 
Technology (BHSc Clinical Technology) 

Health Professions Council of South 
Africa (HPCSA)

Certification required

China Undergraduate and postgraduate (medical 
universities)

National Certification Examination National certification required

India Diploma, bachelor’s, or master’s degree in 
perfusion technology

Indian Association of Cardiovascular and 
Thoracic Anaesthesiologists and others

Certification varies; regulations are 
inconsistent.

Japan Integrated into Medical technology; spe
cialization for clinical engineers

Japanese Society of Extra-Corporeal 
Technology in Medicine (JaSECT)

A clinical engineering license 
is mandatory

South Korea Specialized medical technology degree 
plus clinical experience

Korean Society of Cardiovascular Perfusion Certification and regulation are required

Singapore Postgraduate program following a science/ 
health degree

Singapore Medical Council; Society of 
Clinical Perfusion Scientists of Singapore

Certification required; profes
sion regulated

Thailand Bachelor’s degree (medical technology 
or nursing)

Thai Medical Technology Council Certification and standardized education 
are required

Malaysia Bachelor’s degree in cardiovascu
lar technology

Malaysian Society of Perfusionists Certification required

Canada Post-baccalaureate certificate or mas
ter’s degree

Canadian Society of Clinical 
Perfusion (CSCP)

Certification required; no provin
cial licensure
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6. ESSENTIAL QUALIFICATIONS FOR CLINICAL 
PERFUSIONISTS

The pathway to becoming a certified clinical perfusionist in 
Europe involves a structured, multi-stage process that combines 
academic education, practical clinical training, and ongoing pro
fessional development. Candidates should complete an accred
ited programme with a defined perfusion-specific curriculum, 
gain supervised clinical experience, and demonstrate ongoing 
competency through regular recertification. These components 
are essential to ensure that perfusionists meet the high standards 
required for independent practice in cardiovascular procedures.

6.1 Academic Education

To qualify as a clinical perfusionist, individuals must complete a 
rigorous educational and training programme that ensures the 
acquisition of essential competencies and skills. The minimum 
entry requirement is typically attaining a bachelor’s degree.8 A 
solid foundation in biological, anatomical, physiological, math
ematical, and health sciences is strongly recommended. The 
programme of study should be grounded in an accredited cur
riculum, covering core domains such as anatomy, physiology, 
biochemistry, pharmacology, pathology, equipment and tech
nology, patient monitoring, clinical management, and service 
provision.8,33

To ensure adequate subject-specific preparation, it is further 
recommended that perfusion education comprise a minimum of 
60 ECTS credits dedicated exclusively to perfusion science (see 
“Section 2. The syllabus in perfusion sciences” in the supple
mentary document”).33,34 In addition to foundational qualifica
tions, advanced or consecutive academic pathways may include 
specializations in extracorporeal technology, technical medicine, 
or clinical research—provided these programmes are accredited 
and aligned with perfusion competencies. Higher academic 

degrees can be particularly beneficial for experienced perfusion
ists. This is mainly true for areas such as research and specialities, 
such as paediatric perfusion and rhythmology, as well as perfu
sion department management.

These academic tracks may ultimately lead to a master’s or Ph. 
D. degree, offering opportunities for further expertise and lead
ership roles within the field. The authors of this consensus paper 
believe that it is urgent to raise the minimum qualification level 
from a bachelor’s to a master’s degree. However, given the vary
ing circumstances in different European countries and the fact 
that a bachelor’s degree is not always a prerequisite for univer
sity studies, the recommendation below proposes a transition 
period of 5–10 years.

6.2 Practical and clinical training

In addition to academic preparation, clinical perfusionists must 
undergo extensive hands-on training to develop the competen
cies required for independent practice. This training is typically 
conducted in a clinical perfusion unit within a cardiac surgery 
department and spans approximately 2–3 years. A core training 
element is the maintenance of a clinical logbook, usually pro
vided by the EBCP, which must document a minimum of 100 
supervised CPB procedures. These cases must encompass the 
full spectrum of clinical domains outlined by relevant profes
sional societies, with clinical content covering the basics of per
fusion in children and neonates. The clinical tutors should hold 
an ECCP to ensure that practical training is performed 
adequately.8,33

The training programme is designed to foster essential tech
nical, cognitive, and ethical principles and communicative skills, 
enabling trainees to operate complex devices and manage pa
tient care during high-risk surgical procedures. Simulation-based 
training is strongly encouraged, particularly for mastering emer
gency protocols and refining performance in high-stakes scen
arios.8,35,36 Upon completing the training, candidates must pass 
the ECCP examination, including practical, oral, and written 
assessments.37

Consensus Table 1. The Definition of the Clinical 
Perfusionist Profession

• A clinical perfusionist is a healthcare professional who has received for
mal academic training and is part of a cardiac surgery team or any other 
medical team where ECC is required. 

• A clinical perfusionist is responsible for performing and monitoring CPB 
to provide and maintain a safe and physiological environment for the 
patient during cardiac surgery. 

• A clinical perfusionist is responsible for the technical support and operation 
of medical devices, including tMCS and dMCS, cell salvage/autotransfusion, 
organ perfusion systems for ex-vivo perfusion and normothermic extracor
poreal perfusion, HIPEC, ITP, and limb perfusion. 

Abbreviations: CPB, cardiopulmonary bypass; dMCS, durable mechanical 
circulatory support; ECC, extracorporeal circulation; HIPEC, hyperthermic 
intraperitoneal chemotherapy; ITP, isolated thoracic perfusion; tMCS, tem
porary mechanical circulatory support.

Consensus Table 2. Practical Training and Continuing 
Education Requirements for European Clinical Perfusionists

• The qualification as a clinical perfusionist must be an academic degree 
at least at the bachelor’s level (European Qualifications Framework 6) 
and include at least 60 ECTS in topics exclusively designated in the 
EBCP perfusion syllabus. 

• A master’s degree, covering many required competencies for a perfu
sionist as a clinical scientist, should be included in all educational 
programmes within the next 5-10 years (European Qualifications 
Framework 7). 

Abbreviations: EBCP, European Board of Cardiovascular Perfusion; ECTS, 
European Credit Transfer and Accumulation System.
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6.3 Continuing education

Lifelong learning is an integral part of the clinical perfusionist’s 
profession. Maintaining ECCP certification requires ongoing pro
fessional development to stay current with evolving technologies 
and best practices. The certification is valid for a period of 3 
years. To retain it, clinical perfusionists must demonstrate a min
imum level of clinical activity each year and participate in regu
lar scientific or educational activities, which are reviewed during 
the triennial recertification process (40 clinical perfusion cases 
and 40 points per year in postgraduate education, as outlined in 
the EBCP requirements).38

Furthermore, perfusionists are expected to operate within a 
structured quality management system to support sustained ex
cellence. Departments should implement standardized operating 
procedures and risk assessment protocols, reflecting the com
plexity of modern perfusion practice.39 Additionally, regular 
team-based evaluations, including audits, peer reviews, and per
formance tracking, further enhance the delivery of high-quality 
care.40 In tandem with these systems, institutions must establish 
transparent and effective mechanisms for reporting critical inci
dents to facilitate learning from errors and ensure continuous 
improvements in patient safety.

7. COMPETENCES AND SKILLS

Clinical perfusionists should possess a comprehensive range of 
competencies that enable them to fulfil their highly specialized role 

across various procedures effectively. As critical healthcare team 
members, they are responsible for managing ECC, including CPB 
and organ perfusion, and ensuring adequate oxygenation and per
fusion during surgical interventions. To perform safely and effect
ively, clinical perfusionists must demonstrate proficiency in a broad 
spectrum of clinical techniques, including the use of advanced sup
port systems and relevant laboratory analyses. In line with the pro
fession’s ongoing evolution, the continuous expansion of expertise 
into areas such as echocardiography has become standard practice 
in many clinics and is crucial for the further development of perfu
sionists. In addition to practical and technical skills, perfusionists re
quire an in-depth understanding of scientific data analysis and 
interpretation. They must be able to apply this knowledge to the 
situations they encounter in their daily work. The essential compe
tencies required for this role can be broadly categorized into 3 
domains: technical competencies, critical thinking abilities, and 
interpersonal skills.13

7.1 Technical competencies

Clinical perfusionists must demonstrate proficiency in the funda
mental actions, assessments, and procedures indispensable to 
adult CPB and related circulatory support techniques. 
Additionally, all perfusionists should have a fundamental grasp 
of the medical management and clinical perfusion of neonates 
and children. These technical skills are essential to maintaining 
patient safety and optimizing clinical outcomes across both rou
tine and high-risk interventions.1,41-45

Knowledge of anatomy and physiology. A profound 
understanding of human anatomy, particularly the cardiovascu
lar and respiratory systems, kidneys, and liver, is essential for 
anticipating physiological responses and guiding intraoperative 
decision-making.

Understanding the pathophysiology of adult and congenital 
heart, vascular, kidney, and liver diseases. Perfusionists 
must comprehensively understand disease-specific pathophysi
ology to support safe and effective management during surgical 
or catheter-based procedures in both adult and paediatric 
populations.

Proficiency in equipment operation. Perfusionists must be 
capable of operating and managing complex ECC systems, 
including CPB, extracorporeal membrane oxygenation, intra- 
aortic balloon pumps, micro-axial flow pumps, ventricular assist 
devices, blood-salvage and transfusion devices, machine perfu
sion systems, and an artificial heart. Competency includes sys
tem set-up, priming, continuous intraoperative management, 
and troubleshooting across operating theatres, ICUs, and other 
critical care settings.

Expertise in biochemistry. Biochemistry plays a critical role 
in understanding physiological and metabolic processes that 
must be managed when operating extracorporeal circulation 
equipment, such as the HLM, during cardiac surgery.

Pharmacological expertise. A solid foundation in pharma
cology is necessary to manage the administration of 

Consensus Table 3. Clinical Training Requirements for Clinical 
Perfusionists

• The clinical part of training must be completed in specialized cardiac 
surgery departments with dedicated facilities, as specified by EACTS, 
and equipped with European guideline-based CPB equipment to en
sure high-quality training. 

• For examination, documentation of the minimum required number 
of supervised adult and paediatric clinical cases on CPB in accord
ance with the EBCP examination process must be shown. 

• Clinical training cases must be structured and documented using a log
book based on EBCP requirements. 

• Examinations must be conducted in accordance with the EBCP regula
tions and should include practical and oral components, with 2 exam
iners certified by the EBCP. 

• European perfusionists should be certified by the EBCP, and the na
tional authorities should mandate this certification as a minimum 
requirement for practice. 

Abbreviations: CPB, Cardiopulmonary bypass; EACTS, European 
Association for Cardio-Thoracic Surgery; EBCP, European Board of 
Cardiovascular Perfusion.

Consensus Table 4. Continuing Education Requirements of 
Clinical Perfusionists

• All clinical perfusionists must participate in the EBCP recertification 
process, demonstrating continued engagement in scientific activities 
and clinical practice, as well as regular participation in ongoing 
training and professional development. 

Abbreviation: EBCP, European Board of Cardiovascular Perfusion.
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anticoagulants, vasoactive agents, and other critical medications 
intraoperatively.

Blood management. Clinical perfusionists must be compre
hensively trained in blood conservation techniques, haemostasis 
management (including the use of laboratory equipment), auto
transfusion systems, haemofiltration, and the transfusion of 
blood components. This knowledge is crucial for maintaining 
haemostasis and preventing clotting disorders.

Medical engineering knowledge. Clinical familiarity with 
the maintenance and regulatory framework governing medical 
devices (eg, Medical Device Regulation 2017/745) is essential. 
Perfusionists should ensure proper documentation, compliance, 
and safe integration of equipment into patient care workflows.

Education and mentorship. Perfusionists frequently serve 
as educators and mentors, particularly in interdisciplinary envi
ronments. They may provide instruction on extracorporeal life 
support to ICU staff, students, and junior colleagues, contribu
ting to institutional training programs.46

Data interpretation. Accurate interpretation of physiological 
and biochemical data, such as arterial blood gases, haemo
dynamics, and perfusion indices, is fundamental knowledge for 
clinical perfusionists to inform intraoperative decision-making.

Data sciences. Expertise in data science is becoming increas
ingly valuable for perfusionists. The field of perfusion has the po
tential to adopt data-driven and artificial intelligence tools to 
enhance clinical decision-making, optimize patient care, and ad
vance research. Therefore, future perfusionists should have com
petencies in data science.

7.2 Critical thinking and problem-solving skills

In addition to technical proficiency, clinical perfusionists must dem
onstrate advanced non-technical competencies, including 
decision-making, communication, and operational management. 
These abilities are essential for delivering safe, responsive, and ef
fective care in dynamic clinical environments. Structured training 
and certification pathways, such as the EBCP, play a vital role in 
standardizing these competencies across diverse healthcare sys
tems. Several areas are critical in the context of ECC procedures.

Rapid decision-making. Perfusionists must be capable of 
evaluating changing clinical conditions in real time and initiating 
appropriate responses, particularly during emergency or unex
pected events.

Analytical thinking. The ability to synthesize complex 
physiological, biochemical, and technical data is essential for 
ensuring safe and effective perfusion management throughout 
the perioperative period.

Troubleshooting and resilience. Clinical perfusionists must 
efficiently identify, diagnose, and resolve technical or procedural 
issues while maintaining composure and clinical focus 
under pressure.

7.3 Interpersonal qualities

Beyond technical and cognitive capabilities, clinical perfusionists 
are expected to exhibit a high level of professional conduct and 
interpersonal effectiveness. These attributes are central to col
laboration within multidisciplinary surgical teams and the overall 
quality of patient care.

Situation awareness and judgement. Perfusionists must 
maintain a high level of environmental awareness in the operat
ing theatre, enabling them to make timely and context- 
appropriate decisions.47

Task management and leadership. Effective task priori
tization, workflow coordination, and team leadership are vital 
for ensuring smooth and safe procedural execution.47

Teamwork and communication. Strong communication 
skills are essential for safe collaboration with surgeons, anaesthesi
ologists, nurses, and technical staff, as well as for mitigating the risk 
of errors in high-stakes cardiac surgery environments.44,47

Attention to detail. Precision is essential in monitoring per
fusion parameters, responding to clinical cues, and documenting 
procedural data.

Adaptability. Given the fast-paced and unpredictable nature 
of cardiac surgery, perfusionists must remain flexible and re
sponsive to evolving intraoperative demands.

Compassion and empathy. A patient-centred approach 
that incorporates empathy and emotional intelligence fosters 
holistic care and ethical practice.

Commitment to lifelong learning. Ongoing engagement in 
professional development is crucial for staying current with advan
ces in perfusion technologies, guidelines, and safety standards.

7.4 Facultative skills and competencies

In addition to core qualifications, clinical perfusionists may ac
quire a range of facultative skills (eg, optional but professionally 
valuable). These can be divided into technical ("hard") skills, 
which reflect specific practical competencies required for speci
alized tasks, and non-technical ("soft") skills, which reflect per
sonality traits and interpersonal capacities that evolve 
throughout one’s professional development. It should be noted 
that some of the skills presented here are already covered in the 
perfusionist degree programme. This programme includes con
tent relating to paediatric and neonatal perfusion, vascular sur
gery, and oncology, in particular. The main objective of the 
facultative courses is to cover practical aspects and more in- 
depth content. The availability and application of these compe
tencies vary across countries, depending on local regulations 
and healthcare systems. Acquisition of hard skills is typically sup
ported through supplemental education, elective training pro
grams, and institutional development initiatives (Table 2).

Soft skills refer to personality traits and behavioural attributes 
that are either inherently present to varying degrees or are 
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cultivated throughout a professional career. These traits play a 
fundamental role in shaping the identity and competence of 
clinical perfusionists. Although they are often less tangible than 
technical knowledge, soft skills are essential for effective func
tioning within multidisciplinary clinical environments and con
tribute significantly to overall professional performance. Key soft 
skills for clinical perfusionists include emotional intelligence and 
empathy in patient care, leadership and mentorship capacity, 
conflict resolution and teamwork dynamics, adaptability in high- 
pressure settings, effective communication across professional 
boundaries, and a sustained commitment to lifelong learning 
and knowledge dissemination. Together, these attributes en
hance interpersonal effectiveness, support ethical and patient- 
centred care, and strengthen the collaborative fabric of surgical 
and critical care teams.

The successful execution of a clinical perfusionist’s duties, par
ticularly in high-stakes environments such as cardiac theatres, is 
predicated on core proficiencies and the acquisition and inte
gration of these facultative competencies. These skills collectively 
enhance the quality and breadth of care, reinforce multidiscip
linary collaboration, and support innovation within the field.48

As integral members of the perioperative and critical care 
team, clinical perfusionists draw upon a dynamic combination 
of technical excellence, critical reasoning, and interpersonal ef
fectiveness to ensure optimal outcomes and uphold the highest 
patient safety standards.

8. EXPERTISE OF CLINICAL PERFUSIONISTS

The EBCP defines levels of professional expertise for clinical per
fusionists based on a combination of formal theoretical educa
tion and accumulated clinical experience. For practising 
perfusionists, the extent of practical activity is a key determinant 
of their ability to work autonomously, apply problem-solving 
skills, manage increasing levels of responsibility, and demon
strate leadership within clinical settings. The following proposed 
framework outlines general expectations associated with each 
stage of expertise, recognizing that individual abilities may vary 

Table 2. Hard Facultative Skills Include Advanced Technical Competencies

Paediatric Perfusion • Competency in congenital heart surgery perfusion techniques 
• Management of paediatric and ACHD cases 
• Maintenance of procedure volume to retain specialized skills 

Rhythmology • Advanced understanding of electrophysiological systems and their anatomical/physiological basis 
• Competence in implanting pacemakers and defibrillators, management, and follow-up 

Interventional cardiovascular and 
radiology procedures

• Involvement in TAVI procedures 
• Competency in pre-procedural imaging and planning 
• Participation in hybrid procedures and angiographic support 

Mechanical circulatory support • In-depth knowledge of temporary and long-term MCS systems, including their technical and physiological implications 
• Understanding of VAD management and coordination 

Organ transplants • Support for organ harvesting and preservation 
• Exposure to tissue engineering practices 

Organ perfusion • Execution of ex vivo organ perfusion techniques 
• Involvement in normothermic regional perfusion and DCD settings 

Oncology • Hyperthermic intraperitoneal chemotherapy 

Vascular operations • Selective organ perfusion in aortic procedures 
• ECC in vascular surgery (eg, left heart bypass) 

Surgical support • Assistance with surgical procedures, including vein harvesting 
• Preparation and preservation of homografts 

Hospital management • Skills in the operational and financial management of perfusion units 
• Operating theatre logistics and coordination 
• Familiarity with quality assurance and administrative practices 

Continuous education • Organizing and documenting in-house and external training activities for staff 
• Conducting educational sessions within the clinic and in academic or external settings 
• Promoting continued professional development in line with EBCP recertification requirements 

Scientific research and academ
ic teaching

• Participation in university-level education 
• Engagement in clinical research, including data handling and interpretation 
• Contribution to preclinical experimental perfusion and laboratory research 

Abbreviations: ACHD, adult congenital heart disease; DCD, donation after circulatory death; EBCP, European Board of Cardiovascular Perfusion; ECC, extracor
poreal circulation; MCS, mechanical circulatory support; TAVI, transcatheter aortic valve implantation; VAD, ventricular assist device.

Consensus Table 5. Competencies and Skills of Clinical 
Perfusionists

• The skills and competencies outlined in this consensus document should 
serve as the foundation for the profession of a clinical perfusionist. 

• Clinical perfusionists must have specific training for any medical device 
or applications in their use in accordance with the European Medical 
Device Regulation (MDR 2017/745) and the national legal 
requirements. 

• Further qualifications in other practising areas should be acquired through 
facultative courses. 
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significantly. To be recognized at the next level of expertise, the 
perfusionist must have primarily worked in a perfu
sion department.

8.1 Junior Clinical Perfusionist (<500 perfusions 
and/or 0-3 years of experience)

After completing approximately 100 independently performed 
procedures under supervision and passing a practical examin
ation, the junior clinical perfusionist is considered competent to 
carry out standard procedures safely. At this stage, perfusionists 
can perform assigned duties in accordance with recognized pro
fessional standards. In principle, they can recognize clinical signs, 
initiate safe responses, and devise appropriate management 
strategies. However, they must also be able to assess whether 
they can solve the problem themselves or if they need to consult 
with more experienced colleagues.

8.2 Mid-level Perfusionist (500-1200 perfusions 
and/or 3-8 years of experience)

After approximately 500 independently performed procedures, the 
clinical perfusionist is expected to have encountered the most 
common intraoperative events and complications. They can recog
nize clinical signs, initiate safe responses, and formulate appropri
ate management strategies. When cases exceed their expertise, 
they are expected to seek timely support from senior colleagues.

At this level, perfusionists often begin training in more 
advanced procedures (eg, paediatric perfusion procedures) and 
may assume mentoring roles. They are encouraged to contribute 
to clinical education through lectures, training sessions, and en
gagement with current scientific developments. Participation in 
research activities and active involvement in national or inter
national scientific meetings are strongly recommended.

8.3 Senior Clinical Perfusionist (>1200 perfusions 
and/or >8 years of experience)

Senior clinical perfusionists possess the expertise to manage all 
types of procedures and intraoperative complications with high au
tonomy and confidence. They are well-positioned to mentor junior 
colleagues, provide theoretical instruction, and contribute their 
knowledge to institutional training and guideline development.

8.4 Chief Perfusionist

A chief perfusionist is an experienced senior perfusionist respon
sible for departmental leadership and strategic planning. Beyond 
clinical expertise, the chief perfusionist must demonstrate 
advanced competencies in personnel management, resource al
location, interdisciplinary coordination, and compliance with 
healthcare regulations.

Chief perfusionists ensure their department’s adherence to 
quality standards, oversee internal training, and manage EBCP 
certification and recertification processes. They play a pivotal 
role in organizing continuing education, liaising with suppliers, 
and supporting institutional procurement procedures for 
perfusion-related equipment and consumables.

9. RESPONSIBILITIES AND PROFESSIONAL 
LEGAL ASPECTS

Clinical perfusionists in Europe operate primarily under a dele
gation model rather than a substitution model. This distinction is 
critical to understanding their legal and professional role within 
the interdisciplinary medical team. Delegation typically origi
nates from physicians, most often cardiac surgeons or anaes
thesiologists, and is structured to ensure both patient safety and 
procedural efficacy. Delegation in clinical perfusion practice is 
typically divided into 2 key categories: general delegation and 
specific delegation.

9.1 General Delegation

General delegation encompasses routine responsibilities that fall 
within the clinical perfusionist’s core scope of practice. These 
activities may be performed independently in a structured and 
predefined agreement between the physician and the perfusion
ist. Clinical perfusionists are authorized within this framework to 
manage ECC systems, including the HLM, without direct supervi
sion.4 Clinical perfusionists are responsible for (1) preparing and 
testing perfusion equipment before its use; (2) operating and 
monitoring ECC during surgical procedures; (3) managing per
fusate composition and performing blood gas analysis; (4) mak
ing intraoperative adjustments to the ECC circuit based on 
surgical requirements; and (5) selecting and configuring appro
priate equipment, including arterial pumps, suction systems, 
venting circuits, and venous reservoirs. These actions are guided 
by national and institutional protocols, including standard oper
ating procedures, and rely on the perfusionist’s professional 
training and clinical judgement. The general delegation model 
reflects trust in the perfusionist’s technical competence and abil
ity to uphold safety standards independently within their scope 
of practice.

9.2 Specific Delegation

Specific delegation pertains to patient-specific interventions that 
require direct medical oversight or consultation. These responsi
bilities fall outside routine tasks and typically involve (1) admin
istration of medications, anticoagulants, or blood products; (2) 
adjustment of perfusion parameters in complex or emergency 
situations; (3) interpretation of physiological abnormalities 
requiring diagnostic clarification; and (4) implementation of 
novel or non-standard procedures. In such cases, the perfusion
ist acts under the direct supervision of a physician, according to 

Consensus Table 6. The Level of Expertise of Clinical 
Perfusionists

• The level of expertise of clinical perfusionists is reflected in different 
experience levels: “Junior”, “mid-level,” “senior”, and “chief” clinical 
perfusionists. This classification should determine the areas of clinical 
activity and other related tasks. 

• The chief perfusionist must possess senior-level experience along with 
additional training in personnel and healthcare management. 
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the clinical context and applicable legal framework. Although 
perfusionists are responsible for executing delegated tasks, they 
do not practice medicine autonomously. Their contributions are 
instead embedded within a collaborative model that ensures 
safe and effective patient care through interdisciplinary 
coordination.4

In summary, whereas clinical perfusionists play a pivotal role 
in cardiac surgery and other ECC procedures, their function is 
not to substitute for a physician but to act within a clearly 
defined framework of medical delegation. They apply their spe
cialized expertise to support the medical team within this struc
ture, contributing to safe and effective patient care. This 
delegated role ensures that complex procedures can be per
formed efficiently and safely while preserving clear responsibility 
and medical oversight boundaries. Notably, general delegation 
permits clinical perfusionists to work independently within a 
well-defined scope of action. However, any deviation from 
established protocols or engagement in patient-specific deci
sion-making necessitates direct consultation with the respon
sible physician, falling under the category of specific delegation.4

10. QUALITY ASSURANCE AND IMPROVEMENTS

Maintaining high safety standards, consistency, and clinical ef
fectiveness is essential in the context of ECC. Quality assurance 
and continuous quality improvement processes are fundamental 
to modern perfusion practice, supporting optimal patient out
comes and fostering regional and broader professional 
accountability.

10.1 Quality Improvement

Quality improvement is a fundamental aspect of clinical perfu
sion, given the critical nature of ECC procedures, such as CPB. 
Given the high-risk environment in which clinical perfusionists 
operate, minor errors or equipment malfunctions can have ser
ious, life-threatening consequences. Therefore, continuous qual
ity improvement initiatives are essential to ensure the highest 
patient safety and clinical care standards. The implementation of 
structured quality improvement processes supports the identifi
cation and mitigation of risks, the standardization of procedures, 
and the optimization of perfusion performance. Adherence to 
evidence-based guidelines and established best practices ena
bles clinical perfusionists to consistently deliver high-quality out
comes and strengthen patient trust in the healthcare system. 
Moreover, continuous quality improvement efforts play a crucial 
role in the ongoing professional development of clinical 

perfusionists by ensuring alignment with the latest innovations 
and evidence. This constant engagement is vital for maintaining 
certification and competencies, as well as fostering a culture of 
excellence and accountability.

Across Europe, established systems for quality improvement 
and incident reporting in perfusion are already in place and play 
a pivotal role in enhancing safety and clinical outcomes during 
ECC procedures, including CPB.49-51 The integration of 
evidence-based guidelines, institutional policies, and profession
al accreditation frameworks supports quality assurance and con
tinuous improvement in clinical perfusion practice across 
Europe. International guidelines, primarily developed by the 
EBCP, the EACTS, and the EACTAIC, form the foundation for set
ting standards in training and clinical performance. These guide
lines promote procedural consistency, risk mitigation, and 
patient safety during ECC. In parallel, the maintenance of certifi
cation through structured continuing professional development 
is essential for ensuring clinical competence. European-certified 
perfusionists are required to participate in periodic educational 
activities that include simulation-based training, skills work
shops, and multidisciplinary seminars, all of which contribute to 
improved preparedness in managing critical incidents and 
advancing clinical performance.

Furthermore, performance monitoring is increasingly 
embedded in daily practice, with many European centres imple
menting data-driven quality improvement programmes. These 
programmes involve the systematic audit of perfusion proce
dures, a review of equipment functionality, and an analysis of 
patient outcomes. Benchmarking against national or institutional 
databases facilitates the early identification of procedural defi
ciencies and supports the implementation of corrective meas
ures. The main areas of the present quality improvement 
initiatives include the reduction of adverse events such as air 
embolism and equipment failure, the application of patient- 
tailored perfusion techniques (eg, individualized flow rates, oxy
gen delivery, and anticoagulation strategies), and the structured 
implementation of guideline-based approaches for specific pop
ulations, including neonates and patients undergoing minimally 
invasive procedures. These strategies collectively reinforce the 
clinical, technical, and ethical standards of European perfu
sion practice.

10.2 Incident Reporting in Perfusion

Incident reporting is a critical component of safety assurance in 
clinical perfusion, aimed at identifying, documenting, and analysing 
adverse events and near-miss situations during ECC. The primary 
objective of such systems is not to accuse anyone of malpractice 
but to foster a transparent culture of continuous improvement and 

Consensus Table 8. Quality Assurance and Improvements

• Clinical perfusionists should collect electronic automated data regard
ing the conduct of perfusion via a clinical registry or database and use 
such data to actively participate in institutional and departmental 
quality assurance and improvement. 

• The development of a European Perfusion Registry could serve as a foun
dational tool for standardized performance assessment, benchmarking, 
and continuous quality improvement across institutions. 

Consensus Table 7. Responsibilities and Professional 
Legal Aspects

• As a healthcare professional, the clinical perfusionist must act as an in
tegral part of the medical team. 

• The clinical perfusionist independently conducts CPB within SOPs, in 
close collaboration with the cardiac surgeon and anaesthesiologist, 
tailored to the patient’s unique needs. 

Abbreviations: CPB, cardiopulmonary bypass; SOPs, standard operat
ing procedures.
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shared learning within perfusion practice. Various reporting frame
works are employed at institutional, regional, and national levels 
around the world. Although some countries have developed dedi
cated national registries for perfusion-related incidents, others rely 
on hospital-based reporting systems that are integrated within 
broader healthcare quality management platforms. Different coun
tries have different reporting frameworks for medical device and 
perfusion incidents. For example, the United States uses a passive 
Food and Drug Administration system, the MAUDE (Manufacturer 
and User Facility Device Experience) database, while Australia and 
New Zealand emphasize confidential learning and resilience by 
using an online database called the Perfusion Improvement 
Reporting System (PIRS-2), which is an incident and near-miss 
reporting tool. In Europe, France, for example, mandates a compre
hensive online reporting tool for medical device failure in accord
ance with Regulation (EU) 2017/745 and French law,52 overseen by 
its national safety agency.53,54

These systems support the systematic collection of data 
related to equipment failures, protocol deviations, and clinical 
complications, providing the basis for comprehensive root- 
cause analyses and targeted interventions.55

Several quality initiatives have emerged from these efforts.56,57

The implementation of perfusion-specific registries facilitates the 
aggregation of multi-centre data and comparative analysis, ena
bling evidence-based refinements in clinical protocols. The use 
of structured safety checklists, particularly pre-bypass checklists, 
has become widespread and is associated with measurable 
improvements in procedural safety. Moreover, the integration of 
advanced technologies, including real-time monitoring systems 
and automated incident detection software, enhances the early 
recognition of deviations and streamlines the reporting process.

The EBCP advocates for harmonized incident reporting practi
ces and encourages the development of collaborative frame
works that align with international quality improvement efforts. 
Cross-institutional data sharing enables benchmarking and sup
ports the development of targeted training modules based on 
real-world case scenarios.58 The current European guidelines on 
extracorporeal circulation include recommendations for record
ing systematic analyses of errors and events, as well as for using 
perioperative checklists. These are given a Class I and a Level C 
recommendation. The same level of recommendation is given 
for maintaining a national reporting system for adverse events.8

Incident reporting systems have contributed significantly to 
advancements in perfusion safety. Improvements in equipment de
sign, standard operating procedures, and contingency planning 
strategies have been achieved through the analysis of reported 
data. In addition, insights from incident analyses have been incor
porated into training curricula, ensuring that clinical perfusionists 
are equipped to manage rare but high-risk situations.

In summary, incident reporting in perfusion represents a 
cornerstone of quality assurance and professional accountability. 
Its effective implementation supports the ongoing development 
of safer, more reliable perfusion practices and reinforces the 
commitment of the perfusion community to patient-centred 
care and procedural excellence.8

11. FUTURE DIRECTIONS AND GAPS 
IN KNOWLEDGE

Clinical perfusion is currently undergoing a notable transition, 
characterized by technological innovation, changing clinical 

demands, and evolving expectations regarding professional 
roles. In this context, several trends will likely shape the future of 
clinical perfusion across Europe. One of the most significant 
developments is the gradual expansion of the perfusionist’s role 
beyond the conventional confines of the operating theatre. 
Clinical perfusionists are increasingly employed in diverse clinic
al environments, including ICUs and emergency departments, 
where their expertise in ECC technologies contributes to the 
management of critically ill patients.26 This broader clinical inte
gration reflects the growing relevance of perfusion science in 
settings beyond traditional cardiac operations.

Simultaneously, ongoing advances in cardiovascular therapy, 
organ preservation, and mechanical circulatory support are 
redefining the scope of perfusion practice. Innovations in organ 
perfusion technologies and the evolution of treatment strategies 
for cardiac disease are expanding the clinical indications for ECC 
support.59 As a result, perfusionists are required to acquire a 
wider range of technical skills and clinical knowledge to remain 
effective in increasingly complex care pathways.

The importance of simulation-based training is also expected 
to grow. Although its current utilization remains limited among 
practising perfusionists, simulation is a promising tool for devel
oping and refining technical proficiency and decision-making 
under pressure. This is particularly relevant for high-acuity scen
arios that cannot be routinely practised in clinical settings.60

At the systemic level, workforce planning will be crucial in 
addressing anticipated increases in demand for cardiovascular 
procedures. Without corresponding expansion in educational 
capacity, many countries may face a shortfall of qualified perfu
sionists.24 Therefore, national and joint European policies must 
aim to reinforce and expand training programmes to ensure 
long-term sustainability.

Finally, harmonization and accreditation of academic training 
remain critical challenges in Europe. The current diversity of na
tional education models hampers cross-border professional mo
bility and creates disparities in training quality. Establishing 
unified standards and strengthening the role of accreditation 
bodies such as the EBCP will be crucial to ensuring that clinical 
perfusionists across Europe are adequately prepared to meet fu
ture demands.13 In addition, it has been strongly advocated that 
national and European authorities formally recognize the clinical 
perfusionist as a regulated healthcare professional. This recogni
tion should be grounded in a harmonized framework of aca
demic education, supervised clinical training, certification, and 
lifelong learning.

11.1 Educational, Professional, and Regulatory 
Priorities for the Development of Perfusion 
in Europe

Several targeted steps have been identified to support the con
tinued advancement of the perfusionist profession in Europe. 

Consensus Table 9. Professional Recognition

• The professional societies contributing to this consensus paper strongly 
recommend that European and national policymakers formally recog
nize clinical perfusion as a regulated healthcare profession in order to 
ensure optimal patient care in clinical perfusion. 
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These measures are intended to guide key stakeholders, includ
ing professional societies, educational institutions, and regula
tory bodies, in strengthening the role of clinical perfusionists. In 
parallel, perfusionists must be adequately equipped to meet the 
evolving demands of European healthcare systems and contrib
ute meaningfully to multidisciplinary patient care (Figure 2).

12. CONCLUSIONS

The profession of clinical perfusionists is evolving in response to 
substantial shifts in healthcare delivery, medical technology, and 
professional expectations. Across Europe and beyond, recogni
tion is growing that excellence in perfusion practice must be 
underpinned by a formalized, academically grounded education, 
robust clinical training, and a clear framework of professional 
competencies. Therefore, harmonizing educational pathways 
and aligning national standards remain key priorities for the sus
tainability and quality of the profession. Although many coun
tries have made significant progress, the current patchwork of 
training models and recognition mechanisms continues to limit 

professional mobility and dilute the consistency of care. Bridging 
these gaps requires coordinated action among academic institu
tions, healthcare providers, and professional societies.

Beyond education, the evolving scope of clinical perfusion 
practice underscores the importance of equipping professionals 
with a range of technical and non-technical skills. From operat
ing theatres to ICUs and emerging ECC applications, perfusion
ists must demonstrate clinical agility, sound judgement, and 
interdisciplinary collaboration.

As a highly technological field at the intersection of medicine 
and technology, clinical perfusion is subject to constant further 
development. Perfusionists play a pivotal role in researching and 
developing new, innovative, highly biocompatible systems and 
medical operation software, as well as incorporating these inno
vations into everyday clinical practice. This requires qualifica
tions in both basic and clinical research, as well as recognition of 
perfusion as a scientific discipline.

Simulation training, structured continuing education, and 
modern quality assurance systems are central to preparing the 
workforce for these expanding demands. Moreover, with cardio
vascular disease remaining a leading global burden, the demand 

Figure 2.. Educational, Professional, and Regulatory Actions to Advance the Perfusionist Profession in Europe. EBCP indicates the European Board of Cardiovascular 
Perfusion. ECLS indicates extracorporeal life support.
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for qualified perfusionists is set to rise. Without strategic invest
ment in training capacity and long-term workforce planning, 
healthcare systems risk facing critical shortages.

This consensus statement outlines a clear and unified vision for 
the qualifications and competencies required of European clinical 
perfusionists. By embracing a shared framework for education, cer
tification, and professional development, the perfusion community 
can ensure the delivery of safe, effective, and future-ready care. 
The continued evolution of the profession must be matched by 
formal recognition of the profession and a commitment to excel
lence driven by expertise, supported by policy, and sustained 
through collaboration across national borders.
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13. SUPPLEMENTARY MATERIAL

Supplementary data are available at the European Journal of 
Cardio-Thoracic Surgery online, which includes sections on 1. 
Perfusion in different countries 2025, 2. The syllabus in perfusion 
sciences, and 3. Admission of an experienced perfusionist to the 
European Board of Cardiovascular Perfusion.
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