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Cardiovascular (CV) medicine has provided an abundance of diagnos-
tic and therapeutic advances in the fields of prevention, imaging, bio-
markers, drugs, devices, and surgical interventions with profound
impact on quality of life and life expectancy.1 Whereas Cardiology
emerged as initially diagnostic specialty from Internal Medicine, Cardiac
Surgery arose from General Surgery while developing specialized surgi-
cal procedures for a broad range of congenital and acquired heart dis-
ease manifestations.

Interventional cardiology

Interventional cardiology is a well-established subspecialty within any
major Cardiology Department and has evolved into a discipline at
the boundaries between clinical cardiology and cardiac surgery.
Although the list of less-invasive therapeutic interventions in the his-
tory of interventional cardiology is long,2 the discipline has entered
into the spotlight and direct competition with cardiac surgery in
September 1977 with the advent of percutaneous coronary interven-
tion (PCI).3 Ever since, the impetus to advance less-invasive rather
than open surgical correction of cardiac diseases has become more
intense driven by the desire to preserve physical integrity and en-
hance rapid recovery and restoration of quality of life, features that
are intuitively attractive to patients, healthcare providers, and payers.

Transcatheter aortic valve implantation (TAVI) is the most recent
example of a minimal-invasive alternative to surgical aortic valve re-
placement (SAVR) demonstrating similar efficacy and safety during
short- to mid-term follow-up while providing more rapid restoration
of quality of life.4 The insights gained from numerous randomized
clinical trials performed within only one decade in a field devoid of
randomized evidence prior to the introduction of transcatheter
therapies is remarkable and has impacted guideline recommenda-
tions.5 Noteworthy, the clinical experience and evidence generated

in randomized clinical trials comparing PCI with coronary artery by-
pass grafting (CABG) and TAVI with SAVR evolved from opposite
extremes of patient’s risk (Figure 1). While the first patient to under-
go PCI was an otherwise healthy 38-year-old patient with a simple
isolated lesion of the proximal left anterior descending artery,3 the
first patient to undergo TAVI was a 57-year-old inoperable patient
with severe aortic stenosis and multiple comorbidities.6 This observa-
tion raises the issue how new technologies can best be evaluated in
the context of existing therapies under appropriate regulatory
oversight.

The advent of TAVI is disruptive not the least by the apparent
paradigm shift to no longer consider SAVR as default therapy in
patients with severe, symptomatic aortic stenosis raising challenging
questions going far beyond the treatment of aortic stenosis address-
ing complex issues such as the professional interaction of cardiolo-
gists and cardiac surgeons, the future of the Heart Team, centres of
excellence in cardiovascular medicine, future training, and education
as well as patient’s choice.7 However, the extension of TAVI to
patients that have been excluded from randomized clinical trials such
as those with high risk of coronary obstruction, excessive annular cal-
cification, bicuspid aortic valves, severe native coronary artery dis-
ease, or multivalve disease is associated with less favourable
outcomes and should not be considered an alternative to SAVR.
Similarly, while outcomes for patients undergoing transfemoral TAVI
are excellent, the evidence for patients requiring alternative access is
less well-established, and TAVI in patients with poor iliofemoral ac-
cess may lead to peripheral vascular complications or bleeding
events. These examples illustrate the importance to carefully weigh
the pros and cons of both replacement strategies in the context of
the Heart Team.

Although minimal-invasive in nature, the cost of procedures such
as TAVI or transcatheter mitral valve repair (TMVR) remains high
resulting in socioeconomic and geographic inequalities that prevent
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delivery of care to all patients and need to be addressed.8 The life
cycle of devices is short with the consequence of device cost deap-
preciation over time. In addition, cost-effectiveness considerations
take into consideration the entire hospital stay and may be expanded
by longer-term considerations such as rehospitalization.
Nevertheless, the high cost of these procedures continues to be a
burden for healthcare systems.

Cardiac surgery

Cardiac surgery was for many years the only option to treat coronary
artery disease, valvular heart disease, and congenital heart defects.
This therapeutic predominance by cardiac surgery for 30 years was
increasingly challenged by interventional cardiology procedures,
while cardiac surgery was not prepared to such changes. Over time,
PCI proved particularly useful among patients with acute coronary
syndromes owing to its ability to rapidly restore reperfusion in case
of partial or complete epicardial vessel occlusion,9 whereas CABG
was found superior to PCI particularly among patients with complex
and advanced three-vessel coronary artery disease.10 Of note, the
peri-procedural risk of CABG appears unaffected by the extent of
underlying coronary artery disease and is more dependent on ven-
tricular function, pulmonary hypertension, and comorbidities.11

Although cardiac surgery remains the therapy of choice in patients
with advanced coronary artery disease, there are important differen-
ces in quality and outcomes between centres notably in the use of
complete arterial revascularization. Although the Arterial
Revascularization Trialists (ART) trial did not show conclusive super-
iority of bilateral vs. single internal mammary artery grafting,12 this
outcome does not justify to abandon the concept of bilateral internal

mammary artery grafting or full revascularization. Currently, <20% of
CABG procedures are performed with the use of double internal
mammary artery grafting in the real world despite excellent outcome
data in experienced hands, and the ongoing ROMA trial explores the
issue further.13 Surgeons need to be conscious of the risks of not per-
forming the highest-quality surgery and in the future quality indicators
may mitigate this issue.

Similarly, many patients with symptomatic severe aortic stenosis
may be treated by TAVI today. Although there is no longer a contro-
versy to prefer TAVI over surgery in patients at increased surgical
risk, the debate regarding low-risk patients has just started. Evidence
from all randomized trials comparing TAVI and SAVR suggest similar
outcomes irrespective of surgical risk. However, data from so-called
low-risk trials are currently limited to two industry-sponsored trials
(Evolut Low Risk, Partner 3) and one investigator-initiated trial
(NOTION I) that also included patients at increased surgical risk.
Noteworthy, low risk in these trials does not equate to young age as
the mean age was 74± 6 years. Moreover, follow-up in this patient
population is limited and issues such as the long-term impact of mild
paravalvular regurgitation or the increased risk of permanent pace-
maker implantation remain to be explored. For young patients with-
out comorbidities, SAVR should remain the reference treatment,
whereas for older patients TAVI will be preferable. As the definition
of low surgical risk remains fuzzy, emphasis on life expectancy may
become clinically more relevant in the future in choosing between
TAVI and SAVR than biological age.

Surgical mitral valve repair for primary mitral regurgitation (MR) in
high-volume centres is and remains the gold standard even though
there are novel transcatheter therapies. Conversely, secondary mi-
tral regurgitation when isolated and applied to highly selected

Figure 1 The first percutaneous coronary intervention (PCI) was performed in a low-risk patient (38 years of age, isolated lesion of proximal left
anterior descending artery) in September 1977. Since then the procedure for the minimal-invasive revascularization of coronary artery disease was
progressively investigated compared with coronary artery bypass surgery (CABG) in increasingly complex lesion and patient populations during the
past four decades. The first (antegrade) transcatheter aortic valve implantation (TAVI) was performed in a 57-year-old extreme risk patient with se-
vere symptomatic aortic stenosis and numerous comorbidities in 2002. At variance with percutaneous coronary intervention, the minimal-invasive
treatment of severe aortic stenosis was investigated in a series of randomized clinical trials that began at the extreme risk patient spectrum and then
was compared with surgical aortic valve replacement (SAVR) first in high risk followed by intermediate risk and most recently low-risk patients.
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patients has been shown to benefit from TMVR. The Cardiothoracic
Surgical Trials Network trial published by Acker et al.14 exemplifies
how a prospective randomized trial, even though published in a pres-
tigious journal, may be conveying a misleading take home message
which was that mitral valve replacement was a better choice over mi-
tral valve repair. Therefore, prospective randomized trials have to
have clear inclusion criteria, appropriate endpoints, and complete as-
certainment during follow-up. In fact in 2018, the COAPT trial dealing
with similar patients as the Cardiothoracic Surgical Trials Network
population but including highly selected patients showed that trans-
catheter mitral edge-to-edge repair had a positive impact on heart
failure hospitalization and survival.15 The findings of the COAPT trial
should be considered a positive impetus when a patient has com-
bined pathologies requiring surgery and acceptable operative risk,
and the surgical community should not abandon mitral annuloplasty
in ischaemic functional MR.

Cardiac surgery’s future should not be limited to complex cases
but include straightforward pathologies provided that surgery deliv-
ers the best long-term results with an agreement among cardiac sur-
geons on a common technique for a given pathology. Cardiologists
appear stronger as one technique is adopted by all of them in a stand-
ardized fashion. Surgical aortic valve replacement which is the most
common and regular valvular procedure is still a source of conflicting
data among surgeons even as far as approach is concerned onto
whether median sternotomy vs. mini sternotomy vs. anterior thora-
cotomy is the preferred technique. Many surgical teams publish case
series trying to prove their point, but fail to provide scientifically con-
sistent and solid outcome data. Surgeons need to produce long-term
series, showing improvement and durability over other therapeutic
options.

Heart Team

The Heart Team concept was put forward during the conduct of the
randomized SYNTAX trial comparing PCI with use of drug-eluting
stents with CABG in patients with three-vessel and left main coron-
ary artery disease.16 It was subsequently formalized in the 2010 Joint
ESC/EACTS guidelines on myocardial revascularization17 and has
been widely endorsed and extended to other fields including valvular
heart disease, heart failure, and atrial fibrillation. The interaction be-
tween interventional cardiology and CV surgery proved fertile not
the least due to the interdisciplinary competition propelling the field
forward exemplified by the number of randomized clinical trials com-
paring interventional and surgical techniques rendering aortic valve
interventions and revascularization the best-studied percutaneous or
surgical interventions in medicine. Needless to say that cardiology
and cardiac surgery need to be equally efficient in order to reach a
balanced and valid decision.

The function of the Heart Team depends on the composition, the
local setting, and the availability of essential members in view of busy
clinical schedules. However, Heart Teams may not be in place or
feasible in all institutions and the absence of on-site cardiac surgery
units effectively precludes transparent discussion of all cases carrying
the risk of indication bias. This also applies for all cases that require an
urgent decision which has to be made when surgeons are stuck in the
operating room. Moreover, referring cardiologists, internists, or

general practitioners may raise expectations on part of the patient
that are difficult to be overcome in subsequent institutional Heart
Team discussions. This may result in referral bias favouring transcath-
eter over surgical intervention based on established physician referral
pathways rather than medical considerations. This is amplified by the
lack of transparent communication of volume, outcomes, and expert-
ise for minimal-invasive and surgical procedures at individual
institutions.

The ideal would be to discuss every single case in the presence of
the principal stakeholders. However, this is practically not feasible in
view of other clinical responsibilities. One way to facilitate the discus-
sion of cases is to draft institutional protocols that can be followed
for ‘routine’ cases, reserving discussion to more complex or contro-
versial cases by the physically present Heart Team. Bias in the discus-
sion can be overcome by placing the patient in the centre of decision-
making aiming at the best outcome and quality. The latter may be
monitored by appropriate quality indicators that institutions are held
responsible for. Heart Teams have also a training and educational
role as every participant involved in the decision-making process will
provide clinical-pathological insights, imaging findings, and therapeutic
options, which in turn will lead to the best therapeutic approach.

Although results from randomized clinical trials inform guideline
recommendations, outcomes for both transcatheter, and surgical
interventions have been shown to depend on operator- and institu-
tional volume as well as proper risk stratification, parameters that are
usually not available in the public domain but importantly impact out-
comes in the individual patient.18 Therefore, concentration of care in
large cardiovascular medicine and surgery units may facilitate true
Heart Team discussions, enhance trust among referring physicians
leaving the ultimate decision in regard to the most effective type of
intervention to the site without putting at risk the referring patient
flow pathways.

Patient choice

Although patient choice is frequently cited in the Heart Team deci-
sion process, the grounds on which a given patient chooses one
therapeutic option over another is a complex multifaceted proced-
ure. Transcatheter aortic valve implantation has been shown as safe
and effective as SAVR in numerous randomized trials, and most
patients will prefer the less-invasive procedure to avoid a scar, peri-
operative pain, prolonged recovery, and intensive care unit stay.
While the data that pertain to both procedures are certainly applic-
able to elderly patients, no information on long-term outcomes be-
yond 10 years or even 15 years is currently available in younger
patients. This raises the question how objectively patients can be
informed, how pertinent patient’s choices are, and whether the focus
on short- and mid-term results does suffice. In this context, it is es-
sential that patients are able to comprehend the information pro-
vided during the Heart Team discussion and that they are presented
with the opportunity to interact with both cardiac surgeons and
interventional cardiologists. General practitioners and referring
physicians assume a central role in the information cascade. They
need to be involved in all steps of evaluation and decision-making
while avoiding premature and unrealistic expectations on part of the
patient.
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How can a given patient informed by internet, convinced by refer-

ring cardiologists outside of any specialist discussion and information,
change his mind even if a Heart Team decision does not reach the
same conclusion? There are even more serious issues such as some
legal implications if the medical decision is in contrast with the
patient’s choice or belief, and some serious complications arise.
Should the Heart team decision supersede the patient’s choice and
when should the patient’s choice become preponderant?

Education and training

Education and training of cardiac surgical residents may be one of the
most important but also worrying issues. It is part of our profession
and duty to adequately train junior physicians, whether cardiologists
or surgeons. It is the responsibility of professional societies to ensure
that training is comprehensive, up-to-date, and sufficient to allow
physicians to practice independently. Ideally, interventional cardiolo-
gists performing valve interventions should gain direct exposure to
valvular pathology during open-heart surgery similar to surgeons do
in order to fully appreciate the anatomical complexity. More import-
antly, it will be increasingly difficult for young surgeons to gain expos-
ure to simple aortic valve procedures in view of the competing
displacement by TAVI. While this is a natural development such as
the effect of proton-pump inhibitors on gastric ulcer surgery, the
more pressing question is how to ensure adequate hands on experi-
ence for surgeons to master complex aortic valve surgery if there are
no simple cases left to train. While aortic stenosis is most of the time
a rather simple disease entity explaining the success of TAVI over
SAVR, the problem may become more pronounced especially for
redo aortic valve patients, for explantation of TAVR prostheses after
degenerative processes or even more complicated for acute bacterial
endocarditis. Mitral and tricuspid regurgitation that are far more
complex than aortic stenosis require individualized decision-making
and a much wider therapeutic spectrum of intervention. Finally,
patients with multivalvular disease pose a particular challenge in the
ageing population both in terms of correct diagnosis, indication for
valve intervention, and therapeutic skills.

One approach may be to define a new process supervised by ESC
and EACTS in Europe as well as ACC/AHA and AATS/STS in North
America to define novel standards for training and education. Ideally,
both cardiologists and cardiac surgeons should enter a common edu-
cational track of 1–2 years that provides a core curriculum related to
epidemiology, prevention, diagnosis, and medical treatment of major
cardiac disease entities validated at the end of the year allowing to
check if basic knowledge has been acquired. During this period, car-
diac surgeons would be able to become familiar with non-invasive
cardiac imaging [ECHO, computed tomography (CT), magnetic res-
onance imaging (MRI)], acquire basic knowledge in the evidence-
based medical treatment of major cardiovascular disease entities and
drug adverse effects, and perhaps most importantly, learn about ap-
propriate indications of therapeutic interventions. Conversely, cardi-
ologists would expand their knowledge from non-invasive imaging to
observing the real anatomy and appreciate the intricacies of surgical
repair in various pathologies. The latter may be particularly important
in areas where both specialties—Cardiology and Cardiac Surgery—
offer therapeutic interventions such as valvular repair (mitral,

tricuspid), aortic valve replacement, revascularization, etc. Moreover,
intensive care training should be a common achievement for both
specialties as the stabilization of acutely ill cardiovascular patients as
well as the post-procedural management importantly contributes to
the overall quality and outcome of interventions/surgery. For young
cardiac surgeons, there should be a minimum of different types of
surgical procedures performed as first surgeon assisted by a more se-
nior surgeon. In the UK, surgeons have a logbook showing they have
performed 150 CABG themselves. It is a good example but it should
involve at least 50 aortic valve replacements for aortic stenosis and
20 mitral valve replacements all procedures under supervision.

Following the basic formation, future cardiac care specialists will
then enter dedicated fellowships to gain therapeutic skills in either
interventional or surgical cardiac units. In addition, the societies
would set standards in terms of minimal number of simple and com-
plex procedures to be performed by each trainee to become profi-
cient independently. Moreover, it would be determined how much
time interventional cardiologists should spend in surgical cardiac units
and vice versa how much time cardiac surgeons would spend in inter-
ventional cardiac units in order to achieve a set of predefined skills.
While a certain overlap in the two tracks would be worthwhile and
should be defined, it is neither the goal to train surgeons that perform
routinely interventional catheter-based techniques nor interventional
cardiologists that perform surgical procedures as the skill set is rather
different. Cardiologists will not become cardiac surgeons, and sur-
geons performing equally well surgery and interventional procedures
may exist but such individuals will remain the exception rather than
the rule. Finally, societies may merge efforts in education related to
congresses and publications in journals that will complete the transi-
tion in training and education into a common cardiac care specialist
track.

Cardiac disease centres of
excellence

Modern cardiovascular disease centres will overcome the classic sep-
aration of medical and surgical disciplines by hosting cardiology and
cardiac surgery services in common organizational entities to fully ex-
ploit the entire range of preventive, diagnostic, and therapeutic
options in disease-oriented treatment pathways. The incentive to
strive for excellence will result in super-specialization that goes along
with innovation and will safeguard the need for highly qualified inter-
ventional cardiologists and cardiac surgeons.

Despite all differences, adult cardiac surgery may learn from the
experience in congenital heart disease with successful centralization
of services. Owing to the high technical complexity of care including
diagnosis, intervention, and surgery, centralization of care has
resulted in few highly specialized congenital heart disease centres
concentrating patients, resources, funding, and professional
experiences.

Future cardiac centres of excellence may be organized into special-
ized units for the most common cardiac disease manifestations
including coronary artery disease, heart failure, valvular heart disease,
arrhythmias, aortic disease, and congenital heart disease (Figure 2). In
each unit, specialized experts will provide high-end skills in state-of-
the-art diagnosis, imaging, interventional, and surgical treatment.
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Certain pathologies will require exclusive surgical skills performed by
dedicated specialists for valve reconstruction, minimal-invasive beat-
ing heart coronary surgery, aortic surgery, congenital adult surgery,
and specialists for heart transplantation and assist devices. An import-
ant prerequisite will be the concentration of cardiovascular care in
large tertiary care centres that will provide sufficient volume to en-
sure excellence in outcomes for high-end CV surgery. The latter will
require superregional structures that are supported by healthcare
authorities in order to replace competition for patients between
smaller units by the common goal to ensure adequate training and
education while providing excellence in outcomes.

One might consider a tiered system of delivery with primary car-
diac care services (level I) complemented by comprehensive cardiac
care centres (level II) (Figure 3). This system would allow for contin-
ued delivery of basic cardiac care services in the elective and emer-
gency setting in the community setting, while fostering centres of
excellence being integrated into supra-regional healthcare delivery
networks. Communication between different centres can be further
improved by telemedicine, teleproctoring, and videoconferences.

Obviously, not all trainees both in cardiology and in cardiac surgery
will remain during their entire career at centres of excellence. Some
of them will be employed at primary cardiac care centres performing
the main bulk of the work on straightforward coronary disease and
valvular heart diseases. Not all cardiologists want to be interventional
cardiologists and not all those performing PCI want to be involved
valvular heart disease interventions. Likewise, not all cardiac surgeons
want to master mitral or aortic valve repairs.

Centres of excellence bear the risk to prematurely embrace novel
innovative interventions that may fail the test of time in routine clinic-
al practice. While we acknowledge the associated risks, we neverthe-
less maintain that it is more appropriate to introduce novel
technologies in centres of excellence rather than at primary care car-
diac centres as long as appropriate governance will be followed.
Along these lines, novel technologies should follow a careful stepwise

evaluation with early mechanistic studies followed by large-scale clin-
ical trials and expanded by real-world post-marketing practice evalu-
ation. Of note, protocols on novel devices should be scrutinized by
independent clinical experts without financial interest in the technol-
ogy, ethics committees, and regulators. Moreover, endpoints and
data management require supervision with careful attention to pre-
specified endpoint definition, statistical analysis plans, and supervision
of endpoint adjudication by independent clinical event committees
and data and safety monitoring boards.

Future centres for cardiovascular care providing both interven-
tional and surgical services will have a common rather than separate
budget. This will eliminate current differential sources of revenue
that may (dis)advantage one discipline over another. Instead, financial
resources will be shared and serve to support both ‘bread-and-but-
ter’ interventions as well as innovative techniques, and common
disease manifestations as well as rare diseases. Moreover, reimburse-
ment of cardiac interventions would be directly linked to outcome
research and quality assurance programmes with real-time public
reporting of institutional outcomes providing advanced level of trans-
parency for patients, healthcare providers, and payers. In other
words, financial resources would be directed to optimize quality and
patient outcomes rather than increasing revenue by volume of
procedures.

Outcome data and research

Cardiovascular medicine has been at the forefront of efforts in the
era of evidence-based medicine and numerous trials have compared
interventional and surgical techniques in the field of revascularization
and aortic valve intervention.2 Notwithstanding, Class IA recommen-
dations in European and US professional guideline documents consti-
tute <10–15% of all recommendations pointing to a continuous lack
of knowledge and gap in evidence that has not changed during the

Figure 2 Possible organization of institutions delivering highly specialized care for cardiac patients according to disease-specific entities (coronary
artery disease, valvular heart disease, thrombocardiology heart failure, arrhythmias, congenital heart disease). Each of the disease-specific entities will
comprise experts in imaging, medical treatment, interventional, and surgical procedures with clinical and research interest in the respective domain.
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..past decade.19 In other words, many clinical scenarios continue to
lack conclusive evidence from large-scale randomized trials.

Cardiac surgeons often identify themselves with a particular tech-
nique that is mastered and perfectionated over time by ever more
sophisticated iterations. However, they frequently fail to submit the
technique or intervention to a structured prospective clinical investi-
gation that proves the reproducibility independent of the operator in
routine clinical practice. Moreover, a declining trend to conduct
randomized clinical trials in cardiac surgery, difficulties to perform
blinded studies and slow recruitment into studies are important chal-
lenges.20 It also proves difficult to implement surgical standards that
have been proven superior in trials into routine uptake in clinical prac-
tice as for example the more frequent use of arterial revascularization.
As surgery for CABG does usually not imply the use of devices, the lack
of economic incentives may explain at least in part the lack of commer-
cial sponsorship to conduct trials in cardiac surgery. Notwithstanding,
investigator-initiated trials independent of industry such as those by the

ART or supported by the National Institutes of Health such as the
Cardiothoracic Surgical Trials Network have become important initia-
tives to inform clinical decision-making in cardiac surgery.12,21

Surgeons have to accept that if a smaller incision is better, no in-
cision at all is even better. As the extent of invasiveness is con-
cerned, surgeons need to acknowledge that there is only one truly
non-invasive method and that is percutaneous access. Surgeons
argue among themselves about the size of the incision, where to
approach the heart and how to operate endoscopically or robotic-
ally. While surgeons try to convince each other on technical issues,
cardiologists by means of percutaneous access bypass these discus-
sions with patients being discharged the same day sometimes or 1
day later in the absence of a notable incision and associated pain
or discomfort.

As it relates to interventional cardiology, there is a long-standing
culture of engagement into randomized clinical trials, systematic lon-
gitudinal follow-up, and standardized endpoint definitions. However,

Cardiac Disease and Comorbidi�es
Referring Physicians
Pa�ent Preference
Informa�on – «Treatment Bias»

Triage

Heart 
Team Interven�onal CardiologyCardiovascular surgery

Medical treatment

Level II
Primary Cardiac Care Center

Level I
Comprehensive Cardiac Care Center

Rou�ne Outcome Measures
Professional Guidelines
Health Technology Assessment

Rou�ne Clinical
Prac�ce

Product Development

Clinical research

Clinical Evalua�on

Transla�onal Research

Authori�es
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Figure 3 Interdependence of cardiology and cardiac surgery in terms of patient triage, delivery of cardiac care, education, research, and quality
control.

3698 G. Dreyfus and S. Windecker
D

ow
nloaded from

 https://academ
ic.oup.com

/eurheartj/article/41/38/3693/5925735 by E-Library Insel user on 27 O
ctober 2020



..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.
many studies are industry-sponsored and have the clear objective to
expand or change indications in favour of a given commercial prod-
uct. The example of bioresorbable scaffolds is an important lesson
that only appropriately powered randomized clinical trials with long-
term follow-up are able to address relevant safety issues. The issue of
bioresorbable scaffolds resulted in an ESC/EAPCI position paper22

summarizing the evidence and resulted in the allocation of a class III
recommendation in recent guidelines.23 The document also provided
guidance on how to improve the evaluation of coronary stents and
scaffold in the future pointing to the responsibility that can be shared
by academic institutions, professional societies, and regulators.

In order to move forward, cardiac surgeons and cardiologists
should intensify the collaboration in independent, investigator-initi-
ated trials to reproduce the findings of industry-supported trials and
address unmet clinical needs. As randomized clinical trials frequently
deal with highly selected patients population that are not reflective of
the ‘real world’, special efforts to engage into all-comer trials or regis-
tries that complement randomized clinical trials need to be pursued
more systematically. In addition, longitudinal follow-up in carefully
conducted long-term registries may be of particular importance as it
relates to issues such as valve durability and should ensure independ-
ence from industry. In order to set up a clinical trial and provide longi-
tudinal follow-up, there is a need for such units to have research
assistants or physicians. Due to a chronic lack of funding, few units

cannot afford it, and working hours constraints require more clini-
cians than needed. At least all academic Institutions should review
this issue in order to be able to participate in clinical research.
European academic institutions and national or supranational re-
search foundations do not systematically support the expensive infra-
structure and administrative burden of clinical research that requires
dedicated staff, adherence to standard operating procedures, quality
management, maintenance of electronic databases, and electronic
case records. As long as clinical research is not more widely sup-
ported and funded independent of industry, the gap in evidence and
high-quality evidence-based recommendations will not diminish.
Sweden and the Nordic countries have been at the forefront to inte-
grate registry-based randomized clinical trials at reasonable cost into
routine daily practice that has resulted in numerous guideline relevant
insights.24

Interaction with industry

Industry has never been more involved into medical education and
clinical studies. On the positive side, technological improvements and
innovations are breath-taking and investments are large. Without the
technology, innovation, and financial resources of industry, cardiovas-
cular medicine would not have witnessed the extent and speed of
medical progress to date in pharmaceutical drug development, device

Take home figure Summary of future training, education and research, Heart Team, and patient focus.
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.
innovation, and imaging tools. On the negative side, however, most
of the resynchronization therapies (RCTs) investigating devices are
industry-sponsored guided by FDA advise to obtain commercial ap-
proval. Although these studies need to adhere to rigorous regulatory
and scientific standards, the commercial interest to obtain positive
study results is undeniable and may influence study design in terms of
patient selection, comparator, and assumptions.25 Therefore, it will
remain critical that industry-sponsored trials are complemented by
investigator-initiated RCTs to reciprocate results, address unmet
clinical needs, and reduce the evidence gap in terms of high-quality
evidence-based recommendations. Moreover, high-quality independ-
ent registries to obtain reliable information on issues such as long-
term durability of heart valves are much needed.

The interaction with industry in educational matters has been
regulated to curtail undue influence while preserving a useful forum
of exchange. Recently, members of the European medical technology
industries in Europe revised the Eucomed code with the aim to im-
plement a new conduct that proposes a controlled framework gov-
erning industry sponsorship with the aim to withdraw direct
sponsorship for all healthcare professionals attending conferences
and aiming also to limit indirect sponsorship.26 It remains to be seen
whether professional societies in collaboration with hospitals and na-
tional governments will be able to fill the gap to provide broad pro-
fessional member education in the future. While industry engages
into company-sponsored medical education with educational con-
tent that enables direct physician sponsoring, these activities do not
fulfil standards of academic and scientific independence.

Conclusion

In order to be successful in the future, it will be best for Cardiology
and Cardiac Surgery to not only work hand in hand but rather be-
come one single entity in terms of training, education, departmental
structure, and professional society (Take home figure). Interventional
Cardiology has undeniably changed the therapeutic spectrum of
options to address a wide spectrum of degenerative cardiac disease
notably coronary artery disease and valvular heart disease. However,
it is in the interest of Cardiology to have a strong Cardiac Surgery
partnership by its side. At every level, hospital, universities, profes-
sional and scientific societies, and across countries the training of
young physicians should be more closely monitored and enabled to
allow everyone to practice safely. There should no longer be the arti-
ficial separation by ‘technique’ between surgeons, interventional and
non-invasive physicians but rather a new form of organization
respecting the cardiac disease pathways according to underlying
pathology-physiology and assembling the cardiac specialists (surgical,
interventional, non-invasive) best suited to address all needs within a
comprehensive Heart Team to the benefit of patients.
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