












patients should undergo CABG while maintaining P2Y12 inhibition,
while paying particular attention to reducing bleeding. It may be
reasonable—though only in patients whose risk of bleeding is very
high—to withhold P2Y12 inhibitors before surgery, even among those
with active ischaemia, and to consider bridging strategies (see below).
Dual antiplatelet therapy should be resumed as soon as possible,
including a loading dose for clopidogrel, ticagrelor, or prasugrel (if
possible within 24 hours of surgery), although the optimal timing for
resumption of medication following CABG surgery remains uncertain.

Treatment monitoring, using bedside tests, has been suggested as
an option for guiding interruption of treatment, rather than use of an
arbitrary, specifiedperiod. Platelet inhibitory response to clopidogrel
determines CABG-related bleeding,882 and a strategy based on pre-
operative platelet function testing, to determine the timing of CABG
in clopidogrel-treated patients, led to � 50% shorter waiting time
than recommended in the current Guidelines.883 For these
reasons, the 2012 update of the Society of Thoracic Surgeons guide-
lines suggested that a delay of even a day or two is reasonable, to de-
crease bleeding and thrombotic risk in ACS patients.879

In very high-risk situations, such as in the first weeks after stent im-
plantation, it has been suggested that, 5 days before surgery, a patient

may be switched from clopidogrel to a reversible antiplatelet agent
with a short half-life (e.g. the i.v. GP IIb/IIIa inhibitors tirofiban or epti-
fibatide), stopping the infusion 4 hours before surgery,884 but there is
no clinical evidence, based solely on pharmacokinetic or pharmacody-
namic studies, to support this approach. In theBridgingAnticoagulation
in Patients who Require Temporary Interruption of Warfarin Therapy
for an Elective Invasive Procedure or Surgery (BRIDGE) study, the use
of cangrelor, an intravenous, reversible P2Y12 platelet inhibitor for
bridging thienopyridine-treated patients to CABG surgery, was evalu-
ated against placebo.854 Oral P2Y12 inhibitors were stopped 48 hours
before CABG. Cangrelor resulted in a higher rate of maintenance of
platelet inhibition (primary endpoint, P2Y12 reaction units ,240;
98.8% (83/84) vs. 19.0% (16/84), respectively; RR 5.2; 95% CI 3.3–
8.1; P , 0.001). Bridging with a prolonged infusion of cangrelor did
not increase major bleeding before surgery.

The substitution of DAPT with LMWH or UFH is ineffective.885 In
surgical procedures with low-to-moderate bleeding risk, surgeons
should be encouraged to operate while maintaining DAPT.

Resuming clopidogrel after CABG appears to be safe and effect-
ive according to a recent meta-analysis of five randomized trials and
six observational studies that included 25 728 patients who, when
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clopidogrel was added to ASA, as opposed to ASA alone, showed a
better early vein graft patency (RR 0.59; 95% CI 0.43–0.82; P ¼
0.02) and lower in-hospital or 30-day mortality (0.8% vs. 1.9%;
P , 0.0001).886 The mortality benefit after CABG in PLATO and
in TRITON-TIMI 38 suggests that ticagrelor and prasugrel may be
restarted after CABG; however, the evidence is limited, with only
one-third of patients restarting ticagrelor in PLATO and no rando-
mized evaluation.881

18.4.10 Antiplatelet therapy monitoring and genetic
testing
Platelet function testing has provided a measure of certainty to the
understanding of cardiovascular diseases: agents that provide
powerful and consistent inhibition of P2Y12-mediated reactivity
reduce post-procedural myocardial infarction and stent throm-
bosis, confirming the mechanistic hypothesis that P2Y12-receptor
signalling is a major component of pathophysiological thrombus
formation in patients with ACS treated with PCI.774 In the Assess-
ment of Dual AntiPlatelet Therapy with Drug-Eluting Stents
(ADAPT-DES) trial—the largest observational platelet function
study conducted to date—close to 50% of 30-day post-PCI
stent thrombosis was attributable to high platelet reactivity,
defined as a P2Y12 reaction unit value of .208 when using
the VerifyNoww bedside test.887 However, even if on-treatment
platelet reactivity appears as a reliable and independent measure
of the risk of future events,888,889 the concept of selective, inten-
sive antiplatelet therapy based on a measured drug effect has
never been successfully proven.890 Randomized trials examining
the platelet function test hypothesis, namely GRAVITAS and
Testing Platelet Reactivity In Patients Undergoing Elective Stent
Placement on Clopidogrel to Guide Alternative Therapy With Pra-
sugrel (TRIGGER-PCI), have been limited by low event rates, insuf-
ficient pharmacodynamic intervention, potential selection bias for
low-risk patients, and an intervention in patients deemed to be
non-responders after stent placement.778,891 The recent Assess-
ment by a double Randomization of a Conventional antiplatelet
strategy vs. a monitoring-guided strategy for drug-eluting stent im-
plantation and, of Treatment Interruption vs. Continuation one
year after stenting (ARCTIC) trial, which randomized the use of
a bedside platelet function test, with repeated measures of ASA
and clopidogrel response before and after platelet function test,
with numerous pharmacodynamic interventions in poor respon-
ders (including the use of GP IIb/IIIa inhibitors, reloading, and
switching to more potent P2Y12 inhibitors) was neutral.892 This
study was appropriately powered, with a significantly more aggres-
sive pharmacological intervention in non-responders leading to a
two-fold reduction in the rate of non-responders. In summary,
measuring treatment response by platelet function assays should
be limited to clinical research but should not be routinely used
in clinical practice.

Genetic variability in metabolism and absorption of clopidogrel is a
key factor, responsible for the inefficient generation of the active drug
metabolite.The two-stephepatic cytochromeP450(CYP)-dependant
oxidative metabolism of the prodrug appears to be of particular im-
portance. Pharmacogenomic analyses have identified loss-of-function
variant alleles of CYP 2C19—and specifically the 2C19*2 allele—as
the predominant genetic mediators of the antiplatelet effect of

clopidogrel.Carriershavebeenshowntohave loweractivemetabolite
levels of clopidogrel, higher platelet reactivity and associated poorer
outcomes.893–896 Rapid and accurate point-of-care genetic tests are
available to identify these alleles. There are pending questions about
the role of such testing, such as patient selection and whether perso-
nalized treatment based on genotype has a positive impact on clinical
outcome and economy.897 At present, genetic testing cannot be
recommended in routine clinical practice, due to insufficient prospect-
ive data.

In conclusion, platelet function testing or genetic testing may be
considered in specific high-risk situations (e.g. history of stent
thrombosis; compliance issue; suspicion of resistance; high bleeding
risk).

18.4.11 Patients with hypersensitivity to acetylsalicylic acid
In patientswith ASA hypersensitivity, and in whom ASAtherapy is ne-
cessary, a rapid desensitization procedure may be performed.898

Clopidogrel 75 mg daily is an appropriate alternative in patients
who are intolerant of, or allergic to, ASA as long-term treatment.899

Alternatively, in cases of aspirin intolerance, a more potent, novel
P2Y12 inhibitor (prasugrel or ticagrelor) may be preferred over clo-
pidogrel as single antiplatelet therapy for a limited duration (one to
six months) after PCI.

18.4.12 Heparin-induced thrombocytopaenia
In patients with a history of heparin-induced thrombocytopaenia,
neither UFH nor LMWH should be used, owing to concerns over
cross-reactivity. In this case, bivalirudin is the best option for anticoa-
gulation; other possible options are argatroban, hirudin, lepirudin,
and danaparoid.

General recommendations on antiplatelet therapy

Recommendations Classa Levelb Ref c

A proton pump inhibitor in
combination with DAPT is
recommended in patients with
a history of gastrointestinal
haemorrhage or peptic ulcer,
and appropriate for patients
with multiple other risk factors
(e.g. Helicobacter pylori infection,
age 65 years, and concurrent
use of anticoagulants, NSAIDs,
or steroids). 

I A 900,901

Clopidogrel 75 mg daily is
indicated as an alternative in
case of ASA intolerance in
patients with SCAD.

I B 899

Platelet function testing or
genetic testing may be
considered in specific high-risk
situations (e.g. history of stent
thrombosis; compliance issue;
suspicion of resistance; high
bleeding risk).

IIb C

Routine platelet function testing
or genetic testing (clopidogrel
and ASA) to adjust antiplatelet
therapy before or after elective
stenting is not recommended.

III A 778,892
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Recommendations Classa Levelb Ref c

Treatment interruption
It is recommended not to
interrupt antiplatelet therapy
within the recommended
duration of treatment.

I C

In patients on P2Y12 inhibitors
who need to undergo non-
emergency major surgery
(including CABG), it should be
considered to postpone
surgery for at least 5 days after
cessation of ticagrelor or
clopidogrel, and for 7 days for
prasugrel, if clinically feasible
and unless the patient is at high
risk of ischaemic events should
be considered.

IIa C

It should be considered to
resume clopidogrel after CABG
surgery as soon as considered
safe.

IIa C

It should be considered to
resume ticagrelor or prasugrel
after CABG surgery as soon as
considered safe.

IIa C

Platelet function testing should
be used to guide antiplatelet
therapy interruption rather
than arbitrary use of a specified
period of delay in patients
undergoing CABG surgery.

IIa C

aClass of recommendation.
bLevel of evidence.
cReferences.
ASA ¼ acetylsalicylic acid; CABG ¼ coronary artery bypass grafting; DAPT ¼ dual
antiplatelet therapy; NSAID ¼ non-steroidal anti-inflammatory drug; SCAD ¼
stable coronary artery disease.

19. Volume–outcome relationship
for revascularization procedures
Operator experience influences outcomes, in particular in critical,
complex situations. The greater total experience of an entire hospital
team—consisting of supporting members in the operating room or
catheterization laboratory and those responsible for post-operative
care—results in favourable outcomes. Therefore, the Leapfrog initia-
tive has promoted PCI and CABG in high-volume centres.902

19.1 Coronary artery bypass grafting
A meta-analysis, evaluating the impact of hospital volume on
in-hospital mortality, showed that among seven studies comprising
1 470 990 patients in 2040 hospitals, high-volume hospitals had
lower mortality rates (OR 0.85; 95% confidence interval 0.83–
0.91) even after adjustment for differences in case-mix.903 The
volume of cases handled by a particular hospital may be high, but
the number of procedures per surgeon may vary, making the
surgeon–volume relationship a better marker. Although a recent
study reported no significant difference in rates of in-hospital compli-
cations and5-yearmortality betweensurgical trainees and consultant
surgeons after multivariable adjustment for differences in baseline
characteristics (HR 1.02; 95% CI 0.87–1.20),904 the data

substantiating a relationship is quite strong. Birkmeyer and
co-authors found that surgeons’ case volume, as a continuous vari-
able, was inversely related to operative mortality (adjusted OR
1.36; 95% CI 1.28–1.45).905 Moreover, when hospital case volume
was taken into account, the impact of the surgeon’s case volume
changed only marginally and remained a strong predictor (adjusted
OR 1.33; 95% CI 1.25–1.42). Hospital volume itself had an OR of
1.13 (95% CI 1.03–1.24) if corrected for surgeon volume. It has
been suggested, especially for the technically more challenging pro-
cedure of off-pump CABG, that surgical experience is of import-
ance.906

Although the evidence accumulated over the years indicates that
both surgeon- and hospital case volumes matter,907 several studies
suggest that quality measures are more important than volume
per se and high volume does not necessarily result in better
quality.908,909 Statistics on the rate of use of an IMA and on periopera-
tive useof medication, and allowing data collection and monitoringby
national registries, are several examples of these quality measures, all
of which have been shown to be vital for improvement of outcomes.
An observational cohort study of 81 289 CABG procedures per-
formed by 1451 surgeons at 164 hospitals in North Carolina, USA,
reported that missing quality indicators strongly predicted hospital
mortality, irrespective of surgeon- or hospital case volume.910

Taking into consideration these data, the current American
College of Cardiology Foundation/American Heart Association
(ACCF/AHA) guidelines on CABG surgery provide a IIb recommen-
dation that cardiac surgery programmes with less than 125 CABG
procedures annually be affiliated with high-volume tertiary centres
[level of evidence (LoE) C].285

19.2 Percutaneous coronary intervention
Numerous studies have investigated the relationship between
volume of procedures and outcomes of PCI, suggesting a volume–
outcome relationship at operator level, as well as institutional
level.903,911 – 915 In a meta-analysis of 10 studies including over 1.3
million patients undergoing PCI at 1746 institutions between 1984
and 2005, treatment at high-volume centres was associated with a
13% RRR for in-hospital mortality (OR 0.87; 95% CI 0.83–0.91)
compared with treatment at low-volume centres.903 Using a meta-
regression analysis of mean study year, the effect size did not attenuate
appreciablyover time. Thesefindings are consistent with a population-
based study from the PCI reporting system of New York, indicating
that hospital case volumes of ,400 PCIs per year and operator case
volumes of ,75 PCIs per year were associated with impaired
outcomes.911 Some have suggested that procedural outcomes were
levelled by technological improvements in PCI material, with progres-
sive narrowing of outcome disparities and complication rates between
high-volume and low-volume centres in the case of elective proce-
dures.916 However, findings from studies carried out in the coronary
stent era indicate that both operator- and hospital-volume experience
continue to correlate with outcomes, with a relationship suggesting
that thebest outcomes are obtainedwith high-volume operatorsprac-
tising in high-volume institutions.912,917

AmongpatientswithACS,particularly STEMI,operatorandhospital
volume play an important role. A large study in the USA reported
that, in a cohort of 36 535 patients undergoing primary PCI, shorter
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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 therapywithanLDL-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
P. Georghiou; 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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Spriggs D, McLaurin BT, Angiolillo DJ, Généreux P, Liu T, Prats J, Todd M,
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