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INTRODUCTION

During the ESC congress in September 2014 in Bar-
celona, the new ESC guidelines were presented and are
now available on the ESC website ( http://www.escardio.
org/guidelines).

The new guidelines cover management recommenda-
tions on the following cardiovascular items: myocardial
revascularization, perioperative risk assessment, hyper-
trophic cardiomyopathy, pulmonary embolus and aorta
disease.

The present document gives a summary of these guide-
lines and highlights the most important recommenda-
tions and changes in the management of these diseases.

It will help to increase awareness about the new
guidelines and may stimulate to consult the full docu-
ment for specific items. Ultimately, the authors hope
that this document will enhance implementation of the
new ESC guidelines in daily clinical practice.

GUIDELINES ON MYOCARDIAL
REVASCULARIZATION

Summary by V. Legrand, MD, PhD, FESC

Updated guidelines on myocardial revascularization
claim for a multidisciplinary approach and for a
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well-defined decision-making process in the manage-
ment of patients with suspected or proven CAD.

Patients presenting with an acute coronary syndrome
and those with stable CAD and favourable anatomic
situations predefined by the Heart Team may be treated
by ad hoc PCI if needed. Patients with multivessel stable
CAD should be assessed in a medico-surgical confer-
ence. In these patients, recommendation for treatment
(surgery or PCI or medical) is based on risk models
which assess short-term outcomes (STS score for sur-
gery, eventually EuroSCORE II for surgery or PCI) and
those that evaluate long-term outcomes (> 1 y) such as
SYNTAX or SYNTAX I scores. A detailed description
of how to calculate these scores can easily be downloaded
from the Internet.

New guidelines also make recommendations for train-
ing, proficiency and operator/institutional competence.
Notably, PCI for ACS should be performed by trained
operators with an annual volume of at least 75 procedures
at institutions performing at least 400 PClIs per year with
an established 24-hour/7 day service.

Stable coronary artery disease

Revascularization for stable CAD should be decided
according to symptoms, pre-test probability of signifi-
cant CAD and functional tests results (e.g. stress echo,
nuclear imaging) following the 2013 guidelines on stable
coronary artery disease.

Recommendations for the type of revascularization
(surgery or PCI) is mostly based on SYNTAX score and
recent clinical trial results which confirmed the superior-
ity of surgery in patients with three-vessel disease and
SYNTAX score >22 and in patients with left main disease
and a SYNTAX score >32. Surgery is also recommended
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over PCI in diabetic patients with stable multivessel dis-
ease CAD. Only in diabetic patients with syntax score
<23, PCI should be considered as an alternative to CABG.
Conversely, patients with one- or two-vessel disease with-
out involvement of proximal LAD do better with PCI. All
other situations don’t favour one technique over the other,
and decision is left to the Heart Team appreciation accord-
ing to local experience and the patient’s medical status.

In case of PCI of SVGs, use of distal protection
devices and of DES is recommended.

Pretreatment with clopidogrel 600 mg, at least 2 h
before PCI, is recommended on top of aspirin before
elective stenting. In “naive” patients, aspirin, if not given,
should be administered i.v. and clopidogrel given imme-
diately post PCI (600 mg loading dose or more, 75 mg
daily maintenance). Unfractionated heparin (UFH) is
recommended during the procedure. Bivaluridin is indi-
cated in case of heparin-induced thrombocytopenia
(HIT) and may be considered in patients at high bleed-
ing risk. After stenting, DAPT is indicated for 1 month
after BMS and 6 months after DES. Lifelong ASA is
recommended (clopidogrel in case of ASA intolerance).

In order to reduce the risk of contrast-induced
nephropathy, guidelines recommend hydration with iso-
tonic saline and use of low/iso-osmolar contrast media
with a total contrast volume used <4 ml/kg. Furosemide
with match hydration may be considered in patients with
high risk in case where prophylactic hydration cannot be
accomplished. Also short-term high-dose statin therapy
should be considered. N-acetylcysteine administration or
infusion of sodium bicarbonate is NOT indicated.

Non-ST-segment elevation acute coronary
syndromes

Urgent coronary angiography (<2 h) is recom-
mended in patients at very high risk (cardiogenic shock,
life-threatening arrhythmias, etc.) and early invasive
strategy (>24 h) in patients with high risk criterion
(GRACE score > 140, dynamic ST-T changes, relevant
rise or fall in troponin). A delayed invasive strategy
(<72 h) is recommended in patients with at least one
high-risk criterion or with recurrent symptoms. The
choice of the revascularization technique is based upon
the clinical status of the patient, distribution and sever-
ity of angiographic lesions. When PCI is performed,
new-generation DES are now recommended.

A P2Y12 inhibitor is recommended on top of ASA
and maintained for 12 months unless excessive bleeding
risk is present. New guidelines allow choosing among
one of the following options according to the clinical/
anatomic situation: prasugrel (60 mg loading dose,
10 mg daily dose) in patients in whom coronary anatomy
is known. Ticagrelor (180 mgloading dose, 90 mg twice

daily) for patients at moderate to high risk of ischaemic
events, including those pretreated with clopidogrel.
Clopidogrel (600 mg loading dose, 75 mg daily dose)
when prasugrel or ticagrelor are not available or con-
traindicated.

Anticoagulation is selected according to both ischae-
mic and bleeding risks. Either UFH or bivalirudin are
recommended. In patients on fondaparinux, a single
bolus of UFH is indicated during PCI, and enoxaparin
should be considered as an anticoagulant in patients
pretreated with subcutaneous heparin (crossover of
UFH and LMWH is not recommended).

STEMI

Early urgent revascularization by PCI is recom-
mended providing it can be done within 120 min fol-
lowing the first medical contact. When the anticipated
delay is above 120 min (including door entrance to
balloon), immediate fibrinolysis is recommended with
delayed angiography/PCI either as emergency rescue
procedure or within 3-12 h. Primary PCI should be
limited to the culprit lesion, but immediate revascu-
larization of significant non-culprit lesions may be
considered in the same time in selected patients or in
case of cardiogenic shock. The intra-aortic balloon
pump should be deserved in patients with mechanical
complications and may be considered as short-term
medical support in ACS patients with cardiogenic
shock. New-generation DES are now recommended
over balloon and DES, and radial access should be
preferred if performed by an experienced radial oper-
ator. Thrombus aspiration may be considered in
selected patients.

Antiplatelet treatment options for STEMI patients
combines aspirin plus prasugrel or ticagrelor given at
first medical contact (clopidogrel is recommended
when these drugs are not available or contraindicated).
New guidelines recommend UFH as first-line antico-
agulant with or without i.v. GP IIb/IIIa inhibitor. Biva-
lirudin or enoxaparin should be considered as a second
option.

The document describes also the management of
some specific diseases such as chronic kidney disease,
associated valvular heart disease, associated carotid dis-
ease, arrhythmias and describes procedural aspects of
CABG and PCI and recommendations for patients
requiring oral anticoagulation.
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GUIDELINES ON NON-CARDIAC
SURGERY: CARDIOVASCULAR
ASSESSMENT AND MANAGEMENT

Summary by M. Claeys, MD, PhD

This new document, which replaces the 2007 guide-
lines, recommends a practical evaluation integrating
clinical risk factors and test results with the estimated
stress of the planned surgical procedure and provides
new information on the use of risk reduction strate-
gies.

Surgical risk estimate

The risk estimate for 30-day risk of cardiovascular
death and myocardial infarction is subdivided into low
(<1%), intermediate (1-5%) and high (>5%)risk. Low-
risk surgery includes superficial, breast, eye, reconstruc-
tive, asymptomatic carotis, minor orthropedic/gynaeco/
urologic surgery. Intermediate risk refers to non-major
abdominal/thoracic, symptomatic carotis, peripheral
arterial angioplasty, endovascular repair, head and neck,
non-minor neurologic/orthopedic/urologic/gynaeco-
logic surgery. High risk includes aorta/major vascular,
major abdominal/thoracic surgery and lung-liver trans-
plantation.

Preoperative cardiac risk assessment

Although the majority of the patients with stable
cardiac disease can undergo low and intermediate risk
surgery without additional evaluation, selected patients
require evaluation by a team of integrated multidiscipli-
nary specialists including cardiologists, naesthesiologists
and surgeons:

a) Patients with unstable or severe cardiac disease (e.g.
recent myocardial infarction, symptomatic valvular
heart disaese, severe arrhythmias) in whom the
surgical procedure mostly needs to be postponed
until the cardiac problem has been solved.

b) Patient with poor functional capacity (<4 Mets)
and intermediate/high surgical risk
In those patients additional non-invasive testing
(stress imaging, echocardiography) is recom-
mended particularly if patients had increased
cardiac risk based upon the presence of more than
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two clinical risk factors (ischaemic heart disaese,
heart failure, cerebrovascular disease, renal dys-
function, diabetes mellitus requiring insuline
therapy). In case of extensive stress-induced
ischaemia more invasive evaluation is advised.

Risk reduction strategies

a) The role of beta-blocking agents has been down-
graded as compared to previous guidelines and
initiation of beta-blocking agents (preferentially
atenolol or bisoprolol) may be considered only in
patients with known ischaemic heart disease or
in patients with increased cardiac risk scheduled
for high-risk surgery. In order to avoid bradycar-
dia and hypotension, it is recommended to titrate
the doses. For patients already under treatment
with beta-blocking agents, continuation of these
drugs remains recommended.

b) Patients with clinical evidence of atherosclerosis
should receive statin therapy for secondary pre-
vention. Perioperative continuation of statins is
recommended, favouring statins with a long half-
life or extended-release formulation. Preoperative
initiation of statin therapy should only be consid-
ered in patients undergoing vascular surgery, ide-
ally at least 2 weeks before surgery.

¢) Continuation of ACEIs or ARBs, under close
monitoring, should be considered in stable
patients with heart failure and left ventricular
dysfunction. Initiation in untreated patients
should be at least one week before surgery.

d) Prophylactic myocardial revascularization before
high-risk surgery may be considered in patients
with extensive stress-induced ischaemia. In that
case the use of new-generation DES, BMS or even
balloon angioplasty is recommended.

e) Management of antithrombotic agents:

It is recommended that aspirin and preferentially
also P2Y12 inhibitors should be continued for
4 weeks after BMS and for 3-12 months after DES
stent, unless the risk of life-threatening surgical
bleeding is unacceptably high. In case of discon-
tinuation of P2Y12 the recommended time win-
dow between drug cessation and surgery is at least
5 days for clopidogrel and ticagrelor and at least
7 days for prasugrel. For anticoagulation with vita-
min K antagonists, bridging therapeutic doses of
LMWH twice daily are recommended in patients
with a high thrombo-embolic risk, and once-daily
doses in low-risk patients. For anticoagulation
with non-VKA direct oral anticoagulants
(NOAC:) “bridging” with LMWH is unnecessary.
The overall recommendation is to stop NOACs
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for 2-3 times their biological half-lives prior to
surgery in surgical interventions with ‘normal’
bleeding risk, and 4-5 times the biological
half-lives before surgery in surgical interventions
with high bleeding risk.
The document describes also the management for
some specific diseases such as chronic heart failure, val-
vular heart disease, arrhythmias, pacemaker/ICD, etc.
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GUIDELINES ON DIAGNOSIS AND
MANAGEMENT OF HYPERTROPHIC
CARDIOMYOPATHY (HCM)

Summary by G.H. Mairesse, MD, FESC, FHRS M

These new ESC guidelines are aimed to be practical,
innovative and evidence based. They are a comprehen-
sive summary to help physicians for decision-making
in daily practice.

The definition of HCM is represented by increased
left ventricular wall thickness not solely explained by
abnormal loading conditions. In adults, this means a
wall thickness > 15 mm in one or more LV myocardial
segments measured by any imaging technique. In
children, the LV wall thickness has to be more than
2 standard deviations above the predicted mean. The
prevalence of HCM is estimated to vary between 0.02
and 0.23%. Sarcomeric protein gene mutations with
autosomal dominant transmission are present in
40-60%, other genetic or non-genetic causes can be
found in 5-10%, while aetiology remains unknown in
25-30%.

Diagnosis

The general approach to the diagnosis of HCM
always starts with the clinical evaluation with special
focus on the family history and the search for “red flags”,
including non-cardiac symptoms and signs suggesting
a specific disease. ECG is a sensitive although non-
specific early marker of the disease. At echocardiogra-
phy, all segments from base to apex should be examined.
LV outflow tract (LVOT) obstruction is defined by a

peak gradient of > 30 mmHg at rest or >50 mmHg dur-
ing physiological provocation. Evaluation of the diastolic
LV function is also recommended. MRI should also be
considered in patients with HCM at their baseline
assessment. Bone scintigraphy with 99mTC-DPD should
be considered in patients in whom amyloidosis is sus-
pected.

Genetic testing and counselling is recommended in
all patients with HCM, to enable cascade genetic screen-
ing of relatives where possible. When the same definite
cause of disease is found in first-degree relatives, clinical
evaluation including ECG and echocardiography is rec-
ommended with long-term follow-up. Prepregnancy
risk assessment and counselling is indicated in all
women.

Invasive coronary angiography is recommended in
adult survivors of sudden cardiac death (SCD), in
patients with sustained ventricular tachyarrhythmia and
in patients with severe angina. In patients with syncope
or frequent or sustained palpitations, 48-h ambulatory
ECG monitoring is recommended. Invasive electro-
physiological study is recommended in patients with
documented recurrent supraventricular tachycardia and
in patients with pre-excitation, in order to identify and
treat an ablatable substrate, but is not recommended
when using programmed ventricular stimulation for
SCD risk stratification.

Management of LVOT obstruction

Patients with maximum resting or provoked LVOT
gradient <50 mmHg should be treated non-invasively.
They should avoid dehydration and excess alcohol con-
sumption, avoid arterial and venous dilators, avoid
digoxin, and should be maintained in sinus rhythm
whenever possible or with appropriate rate control when
atrial fibrillation is inevitable.

Non-vasodilating beta blockers uptitrated to the
maximum tolerated dose are recommended as first-line
therapy to improve symptoms. Verapamil can be an
alternative in patients intolerant or contra-indicated to
beta blockers. Disopyramide can be added to the beta
blocker with ECG monitoring of the QTc interval
<480 msec.

Invasive treatment should be considered only in
patients with >50 mmHg gradient, and moderate to
severe symptoms or exertional syncope despite maxi-
mum tolerated drug therapy. Surgical septal reduction
has similar outcomes compared with septal alcohol abla-
tion, but is preferred when other lesions require surgical
intervention. Mitral valve repair or replacement should
be considered when mitral regurgitation is not due to
the systolic anterior motion of the mitral valve leaflet
(SAM) alone. Permanent AV sequential pacing with



short AV interval (100 £ 30 msec) may be considered as
an alternative in some patients for other invasive septal
reductions in selected patients.

Arrhythmias

Patients with LA diameter >45 mm should be closely
followed with ambulatory ECG monitoring to detect AE.
When AF is detected, lifelong oral anticoagulation is
recommended, favouring vitamin K antagonists over
NOAGC:, irrespective of the CHA,DS,-VASc score. Beta
blockers, verapamil and diltiazem are recommended for
rate control. Only amiodarone is recommended for
rhythm control.

Cardiovascular mortality in adults with HCM is
1-2%/year, with SCD, heart failure and thromboembo-
lism as main causes of death. Patients with HCM
should be advised not to participate in competitive
sports and discouraged from intense physical activities
especially when having risk factors for LVOT obstruc-
tion or SCD.

The most important risk factors for SCD are family
history, occurrence of syncope, abnormal blood pressure
response during exercise, finding of non-sustained ven-
tricular tachycardia and the extent of LV hypertrophy.
The probability score for SCD at 5 years should be cal-
culated every 1-2 years in most patients above 16 years
old, using the model developed by O’Mahony et al. and
available online from the ESC website?. This model
considers risk factors as age, maximum LV thickness,
LA size and maximum LVOT gradient as continuous
variables, allowing a more precise individual risk calcu-
lation.

ICD implantation should be considered in patients
who have survived a cardiac arrest due to ventricular
tibrillation or experienced spontaneous sustained ven-
tricular tachycardia causing hemodynamic compromise,
and also in patients with an estimated 5 years risk of
SCD of > 6. It may also be considered when the 5 years
risk of SCD is <6% and >4% and in some individual
patients when the risk is <4% only when they have
clinical features that are of proven prognostic impor-
tance, and when an assessment of the lifelong risk of
complications and the impact of an ICD on lifestyle,
socio-economic status and psychological health suggests
a net benefit from ICD therapy.
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GUIDELINES ON THE DIAGNOSIS AND
MANAGEMENT OF ACUTE PULMONARY
EMBOLISM

Summary by M. De Pauw, MD, FESC

The 2014 ESC guidelines replace the old 2008 version
and importantly are also endorsed by the European
Respiratory Society (ERS). In 2014 both cardiologists
and pulmonologists in Europe speak the same language.

The new version of the guidelines shows essentially
three changes:

- A fine-tuning of the risk stratification in order to

strengthen a patient-centred treatment

- New recommendations concerning the use of

thrombolytics based on outcome data from several
recent trials

- Adapted use of oral anticoagulants (including

NOACS) in the acute and long-term setting.

Risk stratification

The diagnostic approach underwent no changes,
starting from a basic split between patients presenting
with shock or hypotension and those without. The
assessment of clinical probability still utilizes the Wells
rule and Geneva Scoring. However, both in their simpli-
fied version, making it more ready-to-use tools in daily
practice, in addition to the diagnostic strategy at pres-
entation, remained unchanged. The major adaptation
of the new guidelines is the introduction of a more
elaborate prognostic assessment, with direct effect on
the therapeutic approach in intermediate risk patients.
The risk assessment is founded on 4 items: the initial
presentation (with/without shock or hypotension), the
newly introduced pulmonary embolism severity index
(PESI) whether in its original or simplified version,
imaging of the right ventricle and biomarkers. The PESI
score consists of 11 clinical parameters (age, sex, cancer,
chronic heart failure, chronic pulmonary disease, pulse
rate >110 bpm, systolic blood pressure <100 mmHg,
respiratory rate >30 breaths/min, temperature <36°C,
altered mental status and oxyhaemoglobin saturation
<90%) with direct impact on the clinical risk profile.
A PESI score class 3 or higher or > 1 point in the simpli-
fied version increases the 30-day mortality by approxi-
mately 10%. Use of these combined risk parameters
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identifies an intermediate high risk group, characterized
by a higher PESI score, signs of RV dysfunction and
positive biomarkers, compared to an intermediate low
risk group.

Acute phase treatment in PE with shock or
hypotension

In patients with shock of hypotension the use of
thrombolytics (streptokinase, urokinase or rtPA) is rec-
ommended following the administration of intravenous
anticoagulation with unfractionated heparin. Surgical
pulmonary embolectomy or percutaneous catheter-
directed treatment may be considered as alternative
options, particularly if the bleeding risk is high. Routine
use of thrombolytics is not recommended in patients
without shock or hypotension. However, close monitoring
is recommended in intermediate high risk PE to permit
early detection of haemodynamic decompensation and
timely administration of rescue reperfusion therapy,. This
change illustrates the direct impact of an elaborate prog-
nostic risk stratification on the therapeutic strategy.

Acute phase treatment in PE without shock or
hypotension

In patients with acute PE, anticoagulation is recom-
mended with the objective to prevent both early death
and recurrent symptomatic or fatal venous thromboem-
bolism (VTE). The standard duration of treatment
should at least cover 3 months. The acute phase treat-
ment consists of parenteral anticoagulation with unfrac-
tionated heparin, LMWH or fondaparinux for the first
5-10 days, and should overlap with the initiation of
vitamin K antagonists (VKA).

Alternatively and new in the guidelines the initial
parenteral anticoagulation can be followed by the
administration of one of the new oral anticoagulants
dabigatran of edoxaban. If rivaroxaban or apixaban is
used oral treatment with one of these drugs should be
started directly or after 1-2 day administration of unfrac-
tionated heparin, LMWH or fondaparinux, but in the
acute phase an increased dose of either rivaroxaban (for
3 weeks) or apixaban (7 days) is used, according to the
randomized trials. The results of the trials using NOACs
in the treatment of VTE indicate that these agents are
non-inferior and possibly safer, in comparison with the
classic standard treatment with heparin/VKA.

Duration of treatment with anticoagulants

In general, PE patients require a three-month treat-
ment with oral anticoagulants, whether related to a tran-
sient risk factor or an unprovoked PE. In cancer patients

the use of LMWH is preferred. Decisions for further
treatment are based on balancing the risk of recurrence
(transient risk factors, unprovoked PE, cancer associ-
ated), against the risk of major haemorrhage. Especially
in patients with a second episode of an unprovoked PE
an indefinite therapy should be considered, as well as a
prolonged treatment in cancer patients until the cancer
is cured. Finally up to now the experience with the new
oral anticoagulants as acute, long-term or extended
therapeutic options is still limited.

The 2014 PE guidelines introduce a new chapter to
elicit the awareness for chronic thromboembolic pul-
monary hypertension (CTPH), caused by an incomplete
resolution of PE.
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GUIDELINES ON THE DIAGNOSIS AND
MANAGEMENT OF AORTIC DISEASE

Summary by Agnes Pasquet, MD, PhD, FESC

The guidelines present the aorta as a “whole organ”
The previous guidelines were published in 2001 and
cover only the topics of aortic dissection. Meanwhile
computed tomography (CT) and magnetic resonance
imaging (MRI) have been developed and play an impor-
tant role in the treatment of aortic disease and endovas-
cular therapy.

The guidelines review the different imaging modal-
ities, their indication, advantage and limitation and the
different therapeutic options.

Acute aortic dissection (AAD) is extensively dis-
cussed. First, the classification of AAD is presented.
After the description of the main clinical presenta-
tion and complication of AAD, the guidelines give
recommendations for the diagnostic workup for AAD
including imaging modalities and underline the role
of the “a priori risk” for the disease. A flowchart for
decision making in patients with acute chest pain is
proposed. First an acute coronary syndrome must be
ruled out. Patients are divided into haemodynamically
stable or unstable patients. In unstable patients, echo-
cardiography or CT have to exclude the presence of an
AAS. In stable patient the diagnosis workup will be



different from that in patients with low or high prob-
ability of AAS.

Of course, emergency surgery is recommend for type
A aortic dissection (class I, B) but a hybrid procedure
(replacement of the ascending aorta/arch, plus percutane-
ous aortic of branch procedure) could be considered if
organ malperfusion is associated ( class ITa, B). In uncom-
plicated type B aortic dissection, TEVAR should be con-
sidered (class IIa, B) but will be preferred over surgery in
complicated type B aortic dissection (class I, C).

When an aortic aneurysm is identified, the entire
aorta and the aortic valve must be assessed (class I, C).
Patients with aortic aneurysms have a higher risk for
peripheral artery disease and have also an increased risk
of cardiovascular disease. Hence, general principles of
prevention of cardiovascular disease must be considered
(class IIa, C).

The guidelines review the threshold for intervention
in the ascending, aortic arch and the descending aortic
aneurysm. Surgery is indicated if the aneurysm is
255 mm. Lower thresholds should be considered for
patients with elastopathy (e.g. Marfan), with bicuspid
valve or in case of rapid progression. For descending
aortic aneurysm TEVAR should be considered rather
than surgery when anatomy is suitable.

Screening of abdominal aortic aneurysm (AAA) is
recommended in all men >65 years and could be
considered in women >65 years with a history of
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smoking of in a first-degree relative of the patient
with AAA. Recommendations for follow-up and treat-
ment of asymptomatic patients are provided. In asymp-
tomatic patients with acceptable surgical risk, either
endovascular (EVAR) or open surgery should be pro-
posed (class I, A). In symptomatic patients, immediate
ultrasound or CT is recommended (class I, C). Emer-
gency repair should be performed in case of ruptured
AAA. In symptomatic non-ruptured AAA either endo-
vascular repair (EVAR) or open surgery could be per-
formed (class I, A).

The guidelines also discuss genetic diseases affecting
the aorta, such as Turner, Marfan, Loeys Dietz, etc.
Finally, a chapter is devoted to the long-term follow up
of chronic aortic disease and discusses the chronic aor-
tic dissection and the follow-up after thoracic of abdom-
inal aortic intervention.
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