


















door-to-balloon times and lower in-hospital mortality resulted
in institutions with higher primary PCI volumes.918 Similar results
were observed in three more recent European observational
studies.914,919,920 In another analysis of 29 513 patients with acute
myocardial infarction who underwent primary PCI, treatment in
high-volume centres was associated with a significantly lower
door-to-balloon time than at medium- and low-volume centres (88
vs. 90 vs. 98 minutes, respectively; P-value for trend ,0.001), although
in-hospital mortality did not differ significantly (OR 1.22; 95% CI 0.78–
1.91 for low-volume centres, and OR 1.14; 95% CI 0.78–1.66 for high-
volume centres).921 Nallamothu and colleagues showed a direct rela-
tionship between degree of an institution’s specialization (operator
and hospital experience, 24-hour/7-day availability, early activation of
catheterization laboratory, written processes for emergency care)
and outcomes in terms of in-hospital mortality among patients with
acute myocardial infarction undergoing primary PCI.913

Current ACCF/AHA guidelines recommend that elective PCI
should be performed by operators with annual case volumes of at
least 75 procedures, at high-volume centreshandling at least 400 pro-
cedures per year (Class I C) or, alternatively, by operators with
annual volume of at least 75 procedures at centres handling at least
200 procedures per year (Class IIa C). In the case of primary PCI, it
is recommended that, annually, operators should perform at least
75 elective procedures and ideally 11 primary PCI procedures in insti-
tutions that perform more than 400 elective PCIs per year and more

than 36 primary procedures for STEMI.922 The ESC Guidelines on
STEMI recommend that primary PCI should be performed only in
centres providing 24-hour/7-day coverage.201 Owing to the continu-
ing expansion of knowledge pertinent to PCI, increasing demands
on technical skills needed to independently and expertly perform
PCI, and the importance of Heart Teams in the management of
patients with CAD, the ESC/EACTS Task Force on myocardial revas-
cularization has issued recommendations on operator training and
competence.

Training in interventional cardiology
A European training programme in interventional cardiology has

been proposed by the European Association for Percutaneous Car-
diovascular Interventions (EAPCI) in order to ensure high quality of
patient care and clinical excellence.923 The programme should last
1–2 years at high-volume institutions that handle at least 800 PCIs
per year and that have established 24-hour/7-day service for the
treatment of patients with ACS.

During the programme, trainees should perform at least 200 PCI
procedures as first- or only operator, acting under supervision for
one-third (.66) of these procedures in emergency or ACS patients
before becoming independent. Additionally, trainees are required to
attend at least 30 days (240 hours) of formal learning, including at-
tendance at accredited national and international courses in interven-
tional cardiology.923

Recommendations for training, proficiency, and operator/institutional competence in CABG and PCI

Recommendations

It should be considered that trainees in cardiac surgery perform at least 200 CABG procedures under
supervision before being independent. IIa C

CABG should be performed with an annual institutional volume of at least 200 CABG cases. IIa C
Routine use of the internal mammary artery at a rate >90% is recommended. I B 162,924
Routine reporting of CABG outcome data to national registries and/or the EACTS database is recommended. I C
Physicians training in interventional cardiology should complete formal training according to a 1–2 year
curriculum at institutions with at least 800 PCIs per year and an established 24-hour/7-day service for
the treatment of patients with ACS.

IIa C

Physicians training in interventional cardiology should have performed at least 200 PCI procedures as first or
only operator with one-third of PCI procedures in emergency or ACS patients under supervision before
becoming independent.

IIa C

National Societies of the ESC should develop recommendations on annual operator and institutional PCI
volume. This Task Force recommends, the operator and hospital volumes listed below: IIa C

€ PCI for ACS should be performed by trained operators with an annual volume of at least 75 procedures
at institutions performing at least 400 PCI per year with an established 24-hour/7-day service for the
treatment of patients with ACS.

€ PCI for SCAD should be performed by trained operators with an annual volume of at least 75
procedures at institutions performing at least 200 PCI per year.

Non-emergency high-risk PCI procedures, such as distal LM disease, complex bifurcation stenosis, single
remaining patent coronary artery, and complex chronic total occlusions, should be performed by adequately
experienced operators at centres that have access to circulatory support and intensive care treatment, and
preferentially have cardiovascular surgery on-site.

IIa C

€ Institutions with an annual volume of fewer than 400 PCI should consider collaboration in networks
with high-volume institutions (more than 400 PCI per year), with shared written protocols and
exchange of operators and support staff.

IIa C

Classa Levelb Ref c

aClass of recommendation.
bLevel of evidence.
cReferences.
ACS ¼ acute coronary syndromes; CABG ¼ coronary artery bypass grafting; EACTS ¼ European Association for Cardio-Thoracic Surgery; EAPCI ¼ European Association for
Percutaneous Cardiovascular Interventions; ESC ¼ European Society of Cardiology; LM ¼ left main; PCI ¼ percutaneous coronary intervention; SCAD ¼ stable coronary artery
disease.
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20. Medical therapy, secondary
prevention, and strategies for
follow-up
Myocardial revascularization must be accompanied by medical
therapy and other secondary prevention strategies for risk factor
modification and permanent lifestyle changes.925 Secondary preven-
tion and cardiac rehabilitation are an integral part of the management
strategy after revascularization, because such measures reduce
future morbidity and mortality in a cost-effective way and can
further ameliorate symptoms.

Althoughtheneedtodetectrestenosishasdiminished intheDESera,
the recurrence of symptoms due to disease progression or restenosis

deserves attention. Likewise, the durability of CABG results has
increased with the use of arterial grafts, and ischaemia stems mainly
from SVG attrition and/or progression of CAD in native vessels.

21. Addenda
ESC National Cardiac Societies actively involved in the review
process of the 2014 ESC/EACTS Guidelines on myocardial revascu-
larization:

Austria, Austrian Society of Cardiology, Franz Weidinger;
Azerbaijan, Azerbaijan Society of Cardiology, Firdovsi Ibrahimov;
Belgium, Belgian Society of Cardiology, Victor Legrand; Bosnia
and Herzegovina, Association of Cardiologists of Bosnia &

Long-term medical therapy after myocardial revascularization to improve prognosis and recommendations for lifestyle
changes and participation in cardiac rehabilitation programmes

Recommendations Classa Level b Ref.c

Coronary artery disease

Statin therapy with an LDL-C goal <70 mg/dL (<1.8 mmol/L) is indicated to start and continue in all patients 
with CAD after revascularization, unless contraindicated.

I A 926–928

Low-dose ASA (75–100 mg/day) is recommended in all patients with CAD.d I A 774,794

In patients who cannot tolerate ASA, clopidogrel is recommended as an alternative. I B 899

ACE inhibitors are recommended in all patients with CAD if there is presence of other conditions (e.g. heart
failure, hypertension or diabetes). ARBs are an alternative, if ACE inhibitors are not tolerated.

I A 929–935

All patients should be advised on lifestyle changes (including smoking cessation, regular physical activity, and a 
healthy diet).

I A 936,937

Participation in a cardiac rehabilitation programme to modify lifestyle habits and increase adherence to
treatment should be considered for all patients requiring hospitalization or invasive intervention after an acute
ischaemic event or after coronary bypass surgery.

IIa A
925,

938–943

Coronary artery disease and hypertension

A systolic blood pressure goal <140 mmHg should be considered in patients with CAD. IIa A 944–946

A DBP goal of <90 mmHg is recommended in all patients. In patients with diabetes a DBP goal <85 mmHg is
recommended.

I A 947,948

Coronary artery disease and type 2 diabetes

A target for HbA1c of <7.0% is recommended, which is particularly well established for the prevention of
microvascular disease.

I A 949,950

Coronary artery disease and chronic heart failure

It is recommended to start and continue ACE-inhibitors in all patients with heart failure or myocardial
infarction with LVEF <40%, unless contraindicated.

I A 929,930

ARBs are indicated in patients who are intolerant of ACE inhibitors and have heart failure or myocardial
infarction with LVEF <40%.

I A 931,932

Beta-blocker therapy is indicated in all patients with heart failure or LV dysfunction, unless contraindicated. I A 951–954

Aldosterone receptor antagonist therapy is indicated in patients with persisting symptoms (NYHA class II–IV)
and an EF <35%, despite treatment with an ACE inhibitor (or an ARB) and a beta-blocker.

I A 955–957

Ivabradine should be considered to reduce the risk of hospitalization for heart failure in patients in sinus 
rhythm with an EF <35%, a heart rate >70 b.p.m., and persisting symptoms (NYHA class II–IV) despite 
treatment with an evidence- based dose of a beta-blocker (or maximum tolerated), ACE inhibitor (or ARB),
and a mineralocorticoid receptor antagonist (or ARB).

IIa B 958,959

aClass of recommendation.
bLevel of evidence.
cReferences.
dFor antithrombotic therapy in addition to ASA after PCI see section 18.
ACE ¼ angiotensin-converting enzyme; ARB ¼ angiotensin receptor blocker; ASA = acetylsalicylic acid; b.p.m. ¼ beats per minute; CAD ¼ coronary artery disease; DBP ¼
diastolic blood pressure; EF ¼ ejection fraction; HbA1c ¼ glycated haemoglobin A1c; LDL-C ¼ low-density lipoprotein cholesterol; LVEF ¼ left ventricular ejection fraction;
NYHA ¼ New York Heart Association; PCI ¼ percutaneous coronary intervention.
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Herzegovina, Ibrahim Terzić; Bulgaria, Bulgarian Society of Cardi-
ology, Arman Postadzhiyan; Croatia, Croatian Cardiac Society,
Bosko Skoric; Cyprus, Cyprus Society of Cardiology, Georgios
M. Georgiou; Czech Republic, Czech Society of Cardiology,
Michael Zelizko; Denmark, Danish Society of Cardiology, Anders
Junker; Estonia, Estonian Society of Cardiology, Jaan Eha; Finland,
Finnish Cardiac Society, Hannu Romppanen; France, French
Society of Cardiology, Jean-Louis Bonnet; Georgia, Georgian
Society of Cardiology, Alexander Aladashvili; Germany, German
Cardiac Society, Rainer Hambrecht; Hungary, Hungarian Society
of Cardiology, Dávid Becker; Iceland, Icelandic Society of Cardi-
ology, Thorarinn Gudnason; Israel, Israel Heart Society, Amit
Segev; Italy, Italian Federation of Cardiology, Raffaele Bugiardini;
Kazakhstan, Association of Cardiologists of Kazakhstan, Orazbek
Sakhov; Kyrgyzstan, Kyrgyz Society of Cardiology, Aibek Mirrakhi-
mov; Luxembourg, Luxembourg Society of Cardiology, Bruno
Pereira; Malta, Maltese Cardiac Society, Herbert Felice; Norway,
Norwegian Society of Cardiology, Thor Trovik; Poland, Polish
Cardiac Society, Dariusz Dudek; Portugal, Portuguese Society of
Cardiology, Hélder Pereira; Serbia, Cardiology Society of Serbia,
Milan A. Nedeljkovic; Slovakia, Slovak Society of Cardiology,
Martin Hudec; Spain, Spanish Society of Cardiology, Angel
Cequier; Sweden, Swedish Society of Cardiology, David Erlinge;
Switzerland, Swiss Society of Cardiology, Marco Roffi; The
Former Yugoslav Republic of Macedonia, Macedonian FYR
Society of Cardiology, Sasko Kedev; Tunisia, Tunisian Society of
Cardiology and Cardio-Vascular Surgery, Faouzi Addad; Turkey,
Turkish Society of Cardiology, Aylin Yildirir; United Kingdom,
British Cardiovascular Society, John Davies.
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Strategies for follow-up and management in patients
after myocardial revascularization

Recommendations Classa Levelb Ref c

Asymptomatic patients
Early imaging testing should be
considered in specific patient
subsets.d

IIa C

Routine stress testing may be
considered >2 years after PCI
and >5 years after CABG.

IIb C

After high-risk PCI (e.g.
unprotected LM stenosis) late (3–
12 months) control angiography
may be considered, irrespective
of symptoms.

IIb C

Symptomatic patients
It is recommended to reinforce
medical therapy and lifestyle
changes in patients with low-risk
findingsd at stress testing.

I C

With intermediate- to high-risk
findingse at stress testing,
coronary angiography is
recommended.

I C

aClass of recommendation.
bLevel of evidence.
cReferences.
dSpecific patient subsets indicated for early stress testing with imaging:
– patientswith safety-critical professions (e.g. pilots, drivers, divers) andcompetitive
athletes;
– patients engaging in recreational activities for which high oxygen consumption is
required;
– patients resuscitated from sudden death;
– patients with incomplete or suboptimal revascularization, even if asymptomatic;
– patients with a complicated course during revascularization (perioperative
myocardial infarction, extensive dissection during PCI, endarterectomy during
CABG, etc.);
– patients with diabetes (especially those requiring insulin);
– patients with multivessel disease and residual intermediate lesions, or with silent
ischaemia.
eIntermediate- and high-risk findings at stress imaging are ischaemia at low workload,
early onset ischaemia, multiple zones of high-grade wall motion abnormality, or
reversible perfusion defect.
CABG ¼ coronary artery bypass grafting; LM ¼ left main; PCI ¼ percutaneous
coronary intervention.
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