
‘Ten commandments’ for the 2018 ESC/EACTS

Guidelines on Myocardial Revascularization

The 2018 ESC/EACTS Guidelines on Myocardial Revascularization
were developed by a joint effort of the European Society of
Cardiology (ESC) and the European Association of Cardiovascular
Surgery (EACTS). The guidelines are intended to support clinical prac-
tice by pragmatic recommendations that are based on the body of evi-
dence available at the time of writing and on professional experience
where evidence is missing.

For this purpose, the ESC and the EACTS assembled a joint Task
Force of interventional cardiologists, cardiac surgeons, and non-
interventional cardiologists. The Task Force built on the 2010 and
2014 versions of the Guidelines on Myocardial Revascularization
and reviewed more recent high-quality data from clinical trials and
meta-analyses. The new guidelines underwent extensive independ-
ent review pointing out areas of uncertainty or controversy due to
inconclusive evidence. The Task Force carefully appraised this
input.

When revisiting recommendations of previous guidelines, it was
decided to take a cautious conservative position. Thus, previous rec-
ommendations remained unchanged unless amendment was mandated
by robust new evidence. To be able to present a document that covers
all aspects of myocardial revascularization, overlap with other ESC

Guidelines was tolerated and previous recommendations were kept,
unless new evidence necessitated revision.

Both, percutaneous coronary intervention (PCI) and coronary
artery bypass grafting (CABG), are highly efficient in alleviating symp-
toms of myocardial ischaemia and both are capable of improving prog-
nosis. There remains a gap between PCI and CABG, with PCI being
associated with faster recovery and lower risk of early events, including
stroke, and CABG being associated with improved survival and
reduced risk of spontaneous myocardial infarction and repeat inter-
vention in the long run. The difference in the risk of recurrent ischae-
mic events, favouring CABG, mainly depends on the complexity of
coronary artery disease, and the presence of diabetes mellitus. Thus,
the difference in long-term outcomes between CABG and PCI is negli-
gible with low complexity coronary artery disease, but substantial with
high complexity, especially when combined with diabetes.

The guidelines suggest evidence-based criteria that inform individual
treatment decisions and facilitate a reasonable selection of the optimal
revascularization strategy to be offered to the patient. The choice of the
revascularization method is a shared decision, involving the patient
informed by the heart team of the early and long-term benefits and risks
of the recommended revascularization strategy and its alternative.

The ‘Ten Commandments’
(1) Objective evidence of myocardial ischaemia by non-invasive stress imaging and/or intravascular assessment of the functional relevance of coronary

artery stenoses are needed to indicate myocardial revascularization through PCI or CABG and to select the appropriate targets for PCI.
(2) With large areas of inducible myocardial ischaemia or relevant LV systolic dysfunction myocardial revascularization through CABG or PCI is indi-

cated to improve long-term survival.
(3) Myocardial revascularization is also indicated for relief of symptoms of myocardial ischaemia despite medical therapy optimized with respect for

patient preferences.
(4) The prognostic and symptomatic benefit of myocardial revascularization critically depends on the completeness of revascularization. Therefore,

the ability to achieve complete revascularization is a key issue when choosing the appropriate treatment modality.
(5) Apart from issues of individual operative risk and technical feasibility, diabetes mellitus, and anatomical complexity of coronary artery disease deter-

mine the relative benefits of PCI and CABG. Diabetes mellitus and extensive coronary artery disease are predictors of a long-term survival benefit
of CABG.

(6) The SYNTAX score is the recommended tool to gauge the anatomical complexity of coronary disease.
(7) Complex cases call for the Heart Team to be consulted to develop individualized treatment concepts with respect for the preferences of the

patient informed about early and late outcomes.
(8) Radial access is preferred for any PCI irrespective of clinical presentation, unless there are over-riding procedural considerations.
(9) Drug-eluting stents are recommended for any PCI irrespective of clinical presentation, lesion type, and anticipated duration of dual antiplatelet

therapy or concomitant anticoagulant therapy.
(10) Multiple arterial grafting should be performed using the radial artery for high-grade stenosis and/or bilateral internal mammary artery grafting for

patients who do not have an increased risk for sternal wound infection.
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Funding cardiovascular research in Europe

The second of a two-part article1 examining funding for cardiovascular
research on both sides of the Atlantic Ocean, Mark Nicholls speaks to
Professor Axel Pries about the current position within Europe

Advances in cardiovascular research are being made at a steadily
increasing rate across Europe, but this critical work is underpinned
with consistent, reliable, and regular funding to ensure that studies,
research and clinical trials can continue to be conducted at a high level.

There is an array of sources for funding, and while that can vary
from one country to another and there are differences in the way it is
distributed, it is all directed towards a common goal: of improving and
extending knowledge of cardiovascular disease (CVD) and facilitate
world-class research to reduce and treat CVD to deliver better out-
comes for patients and reduce mortality.

Cardiovascular disease remains a prime source of death, killing over
four million people a year in the WHO European Region and 1.9 mil-
lion in the European Union (EU). It is also estimated to cost the EU
economy e196 billion every year.

Professor Axel Pries, who is President of
the Alliance for Biomedical Research in
Europe (BioMed Alliance)—which repre-
sents the main European societies in the bio-
medical field and was co-founded by the
ESC—explained that most of the funding for
cardiovascular research in the EU comes
from government and public organizations
and private and charitable bodies, such as the

British Heart Foundation in the UK, which is a significant provider in
terms of funding.

Of the e876 million awarded for CVD research project grants
under competitive open funding schemes in the EU over a 3-year
period (2010–12), governments and other bodies delivered two-thirds
of surveyed CVD research, amounting to e618 m, while the remaining
third—e258 m—came from the EU.

‘National funding sources appear as key for research performed
within national borders and find an important complement in EU
funding that focuses on transnational cardiovascular research’, explained
Prof. Pries, who is Dean and board member of the Charité in Berlin and
CEO of the Berlin Institute of Health. A landmark body of work in
assessing funding for cardiovascular research has been CardioScape.2

A 23-month project funded by the European Union FP7 research
programme aiming to outline the current CVD research and innova-
tion landscape across Europe, it has delivered a blueprint for recom-
mendations for future research strategy.

The ESC was partnered with PNO, Europe’s leading independent
innovation grants consultancy, for the project in which 157 organiza-
tions from all 28 European Union Member States were invited to
report information on the funding provided for cardiovascular
research.

There are some 130 organizations which fund CVD research across
the EU nations. Latest figures show that government/public funding in
cardiovascular research in Europe accounts for 53% of total grants
awarded while charities and private agencies provide the other 47%.

Prof. Pries notes that one funding agency alone, the British Heart
Foundation, accounts for 14% of total funding in CVD research, while
three funding agencies account for over 50% of nationally provided
competitive grant funding dedicated to CVD research. It remains less
easy to define the split between industry funding, academic funding,
and government funding.

Based on data submitted for CardioScape, the UK appears to be the
top runner in the European CVD research funding landscape, followed
by Germany while in Romania and Malta, no funding organizations
according to the set criteria were identified. The CardioScape analysis
shows that there is no or little relationship between the total national
funding and a country’s population size. Countries with powerful char-
ity/private organizations and/or fund-raising cultures and activities (UK,
Ireland, Netherlands, Sweden) appear to have a far greater ratio of
CVD research spending per capita. Additionally, the level of CVD
research funding is not proportional to the CVD mortality rates and
the ‘distribution of funding sources within European countries is rather
heterogeneous among countries’.

By far the largest single funding organization with more than e257 m
spent is the EU, and national governmental funding dominates in many
countries such as Ireland, Belgium, Finland, Poland, or Portugal.

In some countries such as Italy, Spain, and Germany, EU funds pro-
vided 50% or more of total funding, though in some countries there is
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