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Abstract (up to 250 words)
Cardiologists in the United Kingdom predominantly use the National Institute for Health and Care Excellence (NICE) and European Society of Cardiology (ESC) guidelines to help guide decision making. This article will appraise the current recommendations from NICE regarding myocardial revascularisation and compare them to other major international guidelines. Whilst there are many similarities, subtle differences exist. These differences arise in part due to the evidence base at time of publication, but also from the different healthcare systems that they are designed for, and from the cost-effectiveness models that dominate the methodology used by NICE. The clinical implications of the differences between the international guidelines will be analysed. 
























Introduction   
Cardiologists in the United Kingdom use the NICE and ESC guidelines to help guide decision-making. This article will appraise the current recommendations from NICE regarding myocardial revascularisation, including some aspects of antiplatelet therapy, and compare them to other major international guidelines. Whilst there are many similarities, subtle differences exist. These differences arise in part from the date of publication and therefore evidence base used, but also from the different healthcare systems that they represent, and from the cost-effectiveness models that dominate the methodology used by NICE. There is no single NICE guideline concerning myocardial revascularisation, but recommendations are made within NICE guidelines about stable angina and acute coronary syndromes.1,2 The evidence base regarding the prognostic and symptomatic benefit of myocardial revascularisation is different for chronic and acute coronary syndromes, so these will be analysed separately.3–6

Stable coronary artery disease / chronic coronary syndrome (CCS)

Diagnosis
The recommendations from NICE regarding diagnosis are summarised in Figure 1 and compared to other guidelines in Table 1. NICE was an early adopter of CT coronary angiography (CTCA), which is the first line investigation in the “Chest pain of recent onset” NICE CG95 guidelines if clinical assessment indicates typical or atypical angina, or if there are pathological ST segment or T-wave changes or Q waves on the resting ECG.7 In other words, these guidelines recommend CTCA as the frontline test for the majority of patients. Furthermore, the NICE Technology Appraisal of FFRCT (MTG32) recommends this complementary test as an alternative option for patient with stable, recent-onset chest pain.8 Whilst the use of CTCA is expected to reduce the number of patients requiring diagnostic invasive coronary angiography(ICA), it does not theoretically influence the proportion being offered revascularisation as it does not assess ischaemia. By contrast, liberal use of FFRCT has the potential to reduce the rate of ICA significantly, as has been demonstrated in PLATFORM and FORECAST.9,10

Indications for revascularisation

The importance of optimal medical therapy is stressed in the NICE guidelines (Stable angina: management; CG126). Specifically: 1) an angiogram is predominantly recommended for patients whose symptoms are not satisfactorily controlled on optimal medical therapy(OMT)2, and 2) revascularization(PCI or CABG) considered in patients who have refractory symptoms despite OMT.2 However, in the subset of patients who are controlled on medical therapy, CABG can be considered to improve prognosis in a subgroup of people with left main stem or proximal three-vessel disease.2 By contrast, there is no mention of prognostic benefit for PCI.

The ESC myocardial revascularisation guidelines provide didactic recommendations for revascularisation in CCS including: 1) left main with 50% stenosis(class IA); 2) proximal LAD >50%(class IA); 3) 2 or 3 vessel with >50% stenosis with LVEF35%(class IA); 4) large area of ischaemia(>10%) or abnormal FFR(class IA) or 5) single remaining coronary artery with stenosis > 50%(class IC).6 Numbers 1), 2), 3), & 5) of these ESC indications for revascularisation must in addition have documented ischaemia or be a haemodynamically relevant lesion (FFR <0.80 or iwFR <0.89). A lesion without ischaemia must be >90% on angiographic appearance to qualify for revascularisation. Revascularisation to improve symptoms is addressed separately and is recommended for haemodynamically significant coronary lesions in the presence of limiting angina, or angina equivalent, with insufficient response to optimised medical therapy(class IA).2,11 

Recently, the UK REVIVED-BCIS2 trial, which evaluated the efficacy of PCI compared to OMT for patients with ischaemic EF<35% has been reported. Over a median follow-up of 41months, event rates were high (37.2% PCI group vs 38.0% OMT; p=0.96) but not different between groups and, notably, the change in left ventricular ejection fraction was also not significant. Future guidelines will likely incorporate these findings into their recommendations.12

PCI versus CABG
NICE guidelines stress the importance of regular Heart Team meetings to discuss the risks and benefits of drug treatment alone and/or define the revascularisation strategy.2 In symptomatic patients in whom either CABG or PCI might be appropriate, NICE recommends that the risks and benefits of PCI and CABG are explained to the patient and, if no preference is expressed, the evidence which suggests that PCI may be the more cost-effective procedure should be considered when deciding. 2  As with all such guidelines, some of the most recent data(in this case comparing PCI and CABG)3,4  are not included and regarding cost-effectiveness indicate that CABG may have relative cost benefits over PCI.13 

Regarding multivessel disease, it is recommended that the potential survival benefit of CABG should be taken into account in patients with diabetes, age>65, and anatomical three vessel disease (3VD) with or without involvement of left main stem.2 CABG is also preferred for left main/proximal 3VD.2 In contrast to NICE, PCI or CABG is recommended in the ESC guidelines for one-vessel CAD with proximal LAD stenosis(class IA).6 CABG is also recommended to improve survival(class 1B) in stable patients with multivessel CAD and severe ischaemic left ventricular systolic dysfunction(LVEF≤35%).6

Use of SYNTAX score
No specific complexity tool is recommended by NICE, but it is clearly stated that anatomical complexity should be taken into account when considering the best mode of revascularisation.2 By contrast, the SYNTAX score is recommended by ESC for use in left main and/or 3VD(class 1B).6 For example, ESC guidelines state that CABG is 1st line for patients with significant left main stem disease with SYNTAX score >33(class IA) and for patients with 3VD either with intermediate/high SYNTAX score(≥23; class IA), or if diabetic, irrespective of SYNTAX score(class IA).6 On the other hand, PCI is recommended as an option for patients with left main stem disease with low SYNTAX score(≤22; class IA) and 3VD without diabetes mellitus and low SYNTAX score(class IA).6  

Comparison with ACC/AHA/SCAI guidelines
The most recently published revascularisation guidelines are those from ACC/AHA/SCAI. These are generally more in line with NICE and, specifically, are more conservative than the ESC regarding revascularisation in CCS.5 As such, these guidelines have proved relatively contentious. For example, in stable multivessel disease, CABG/PCI has a class IIb(“may be considered”) recommendation.5 Proximal LAD disease with normal LV function also has a lower, class IIb recommendation, citing uncertain benefit.5 The SYNTAX score also has a downgraded recommendation(class IIb) for use in 3VD. Finally, regarding left main disease there is also a lower recommendation for PCI(class IIa) in selected stable patients with low to medium anatomical complexity for whom PCI can provide equivalent revascularisation to CABG. 5

Acute Coronary Syndrome

STEMI 
The evidence for revascularisation in STEMI is well established from multiple randomised controlled clinical trials and is reflected in the similarities between the major guidelines. The recommendations from NICE regarding STEMI are summarised in Figure 2 and compared to other guidelines in Table 2.

Indications for PCI
NICE guidelines state that PCI should be offered if presenting within 12 hours of symptom onset and PCI can be delivered within 120 mins of diagnosis.1 Coronary angiography, with follow-on primary PCI if indicated, should be considered for people with acute STEMI presenting more than 12 hours after the onset of symptoms if there is evidence of ongoing myocardial ischaemia or cardiogenic shock.1 Fibrinolysis should be offered to patients presenting within12 hours of symptom onset if PCI cannot be delivered within 120 mins. If there is evidence of residual ST elevation 60-90 minutes after administration, rescue PCI should be offered immediately. Coronary angiography should be considered in all stable patients post fibrinolysis during the index hospital admission. 1
The ESC and ACC/AHA/SCAI guidelines are generally concordant regarding timing and suitability of PCI, but have slightly longer timeframes.5,6 For example, in the ESC guidelines, PCI is recommended for patients who present <12 hours, but it is also considered reasonable for STEMI patients within 12-48 hours(class IIa).6 In the ACC/AHA/SCAI guidelines, PCI has a similar class I indication for <12hours, but a longer time window of 12-24hours is given a class IIa recommendation.5
In both guidelines, PCI(or surgery if PCI not feasible) is recommended in patients with cardiogenic shock or hemodynamic instability irrespective of symptom onset. Rescue PCI has a class I indication after failed fibrinolysis in the ESC guidelines.5,6 
In the ESC guidelines, fibrinolysis recommendations are similar to NICE.6 In the updated American guidelines, no specific details are given regarding timing of fibrinolysis in STEMI, but rescue PCI is recommended(class I) after failed lytic therapy. Importantly,  routine invasive angiography is recommended 3-24hours after any fibrinolysis therapy is given(class IIa).5
Complete Revascularisation
NICE recommends revascularisation of non-culprit arteries following primary PCI in patients who have significant bystander disease. Furthermore, complete revascularisation should be performed during the index hospital admission.1  By contrast, only the culprit vessel should be treated during the index procedure for STEMI patients with cardiogenic shock.1
The ESC and ACC/AHA/SCAI guidelines regarding complete revascularisation in STEMI are concordant with NICE. For example, ESC guidelines specify a class IIa recommendation for non-IRA lesions before hospital discharge.6  In the ACC/AHA/SCAI guidelines, staged percutaneous intervention(in hospital or after discharge) of bystander disease is recommended(class I) if the vessel supplies a large area of myocardium and the patient has few comorbidities.5 In addition, PCI of non-culprit vessel(s) at the time of primary PCI may be considered(class IIb) in stable patients with uncomplicated revascularization of the culprit artery, low complexity non-culprit artery disease, and normal renal function.5 Regarding STEMI and cardiogenic shock, the NICE, ESC and ACC/AHA/SCAI guidelines are concordant in recommending that PCI of non-infarct arteries should not be performed at the time of primary PCI because of the higher risk of death or renal failure(class III).1,5,6
Antiplatelet therapy
NICE recommends that aspirin 300mg should be administered immediately after diagnosis, and that a P2Y12 inhibitor be given early before primary PCI. NICE recommends that prasugrel is used as the first line P2Y12 inhibitor in patients who are not taking an oral anticoagulant. Clopidogrel is recommended in patients who are taking an oral anticoagulant.1 In contrast to NICE, ESC and ACC/AHA/SCAI guidelines offer no preference for either prasugrel or ticagrelor. 5,6
Access route and anticoagulation 
NICE recommends radial, rather than femoral arterial access should be considered for STEMI patients undergoing emergency coronary angiography. Unfractionated heparin is recommended as the peri-procedural anticoagulant of choice in transradial cases, with use of bailout glycoprotein IIb/IIIa, if required. Consideration should be given to using bivalirudin with bailout GPI if femoral access is used.1 Routine use of thrombus aspiration during primary PCI is not recommended. These recommendations are generally consistent with ESC and ACC/AHA/SCAI guidelines.5,6
NSTEMI 	
Risk stratification
NICE guidelines regarding unstable angina/NSTEMI recommend the use of the Global Registry of Acute Coronary Events(GRACE) scoring system to guide treatment.1 In patients with a predicted 6-month mortality >3%, angiography should be considered within 72 hours, presuming no contraindications exist. By contrast, in patients with a predicted 6-month mortality ≤3%, conservative management should be considered. Regardless of predicted risk, patients with clinical features indicating instability are recommended to undergo urgent angiography.1 The recommendations from NICE regarding NSTEMI are summarised in Figure 3 and compared to other guidelines in Table 3.

In the ESC guidelines, the approach is rather different regarding both use of risk scores and timing of angiography. Whilst GRACE risk score models are recommended for estimating prognosis(class IIa), the decision to perform angiography is generally based on the presence or absence of “very high” risk(haemodynamic instability, refractory chest pain, life threatening arrhythmia, mechanical complications, acute heart failure related to ACS, ST elevation in aVR with broad ST depression>1mm) or “high” risk criteria(NSTEMI diagnosis, dynamic ST/T changes, resuscitated cardiac arrest without ST segment elevation, GRACE score >140).6 If very high-risk criteria are present an immediate invasive strategy(<2 hours) is recommended(class I), whilst an early invasive(<24hours) is recommended for high-risk criteria(class I). If low risk(lack of very high / high risk characteristics) then a selective invasive strategy can be followed(class I) after appropriate ischaemia testing or CTCA. 6
In the ACC/AHA/SCAI guidelines, an invasive strategy is recommended(class 1) for patients at elevated risk of recurrent ischaemic events are appropriate candidates for revascularisation.5 Similarly, to NICE/ESC, emergency revascularisation is recommended for patients in cardiogenic shock, those with refractory angina, or hemodynamic or electrical instability(class I).5 However, in contrast to NICE, an earlier invasive strategy(<24 hours) is considered a reasonable approach(class 2a) in stabilized patients at high risk for ischemic events.5 Furthermore, in these guidelines, it is also considered reasonable to revascularise before hospital discharge if determined to be at an intermediate or low risk of clinical events(class 2a).5 
Antiplatelet therapy
In the NSTEMI population, NICE recommends ticagrelor with aspirin as first choice DAPT regime unless a patient has high bleeding risk, in which case clopidogrel with aspirin is advised.1 In contrast, in the ESC guidelines prasugrel is recommended for patients who proceed to PCI(class IIa). 6 In the ACC/AHA/SCAI guidelines, no preference is given to ticagrelor or prasugrel but both are preferred to clopidogrel(class IIa).5


Discussion


Prognostic evidence to support revascularisation over medical therapy in stable patients

Left Main Disease
The evidence for prognostic benefit from CABG over medical therapy in patients with left main stem disease is predominantly from historical randomised trials which predated the use of disease-modifying drugs, most notably statins. Contemporary trials comparing revascularisation with medical therapy have excluded patients with left main stem disease.14–19 There is no randomised trial evidence that PCI offers prognostic advantage over OMT in left main disease; for example, left main disease was an exclusion to randomisation in ISCHEMIA.3  However, there are both randomised and observational data to suggest equivalent mortality after PCI and CABG in left main patients who are suitable for both. Perhaps therefore, we can infer that PCI also has prognostic advantage in patients with left main disease. A meta-analysis of 19 historical left main studies found equivalent mortality rates between CABG and PCI, and that both were associated with superior survival compared with medical therapy.20 This is also consistent with another recent meta-analysis which reported no difference in all-cause death at 5 years overall; although, by using Bayesian analyses, a slight increase in cumulative risk of death with PCI of 1% (0.2% per year) was found.21  In addition, a recent meta-analysis of contemporary trials also found similar major adverse cardiovascular events between PCI and CABG, although repeat revascularisation procedures were significantly higher for PCI.22 However, It seems highly unlikely that there will ever be a randomised trial comparing PCI versus OMT alone in patients with significant LM disease. Whilst randomised data are rightly considered to carry the most scientific validity, the findings of large-scale observational studies have complementary value, given that they include a much larger representation of the real-world population of patients that we look after in routine practice. The observational long-term data for patients with 3VD, when comparing multivessel PCI with CABG, are consistent with the 10-year results in SYNTAXES, thus adding weight to the concept that there is indeed a difference in long term mortality. 23,24

Three Vessel Disease
In this sub-group, the historical evidence does suggest survival advantage for CABG over medical treatment, although these data again largely pre-date the advent of disease-modifying medical therapy.14,19 When comparing CABG versus PCI, a recent meta-analysis reported a mortality benefit of CABG in diabetics with multivessel disease and higher coronary complexity.25 However, recent data from ISCHEMIA is concordant with the results of prior RCTs which did not show a survival advantage for PCI or CABG over medical therapy, allowing for the exclusion of left main disease.3 It must be noted that, regarding proximal LAD disease, whilst an early meta-analysis showed a benefit with CABG over medical therapy, the dedicated MASS trial did not.26 It is notable that in the ISCHEMIA trial, 46.8% of patients had significant proximal LAD disease and post hoc analysis demonstrated no heterogeneity of treatment effect for the primary outcome.3, 19,26–30  A more recent, relevant, observation which has not yet influenced the guidelines are the 10-year survival of the patients in the SYNTAX trial.24 In this SYNTAXES study, survival at 10 years was significantly better in the CABG group compared with PCI in those with 3VD, but no difference was seen in LM patients.  

SYNTAX
One of our highlighted areas of disparity between NICE and ESC is the recommended use of anatomical scoring systems to guide decision making. For example, in the ESC guidelines, there is a stronger recommendation to use SYNTAX score to decide between PCI or CABG in patients with left main or 3VD. Although the 5 year data of the SYNTAX trial were not available at the time of NICE publication, this was taken into account in the 2016 reappraisal and, even so, no update to the original 2011 guidance was made.24,31  The more recent ACC/AHA/SCAI guidelines have a lower level of recommendation for the use of SYNTAX, which is more in line with NICE, and is due mainly to poor interobserver variability and lack of clinical variables included in the score that are known to affect periprocedural outcome.5 The guidelines may evolve with the development of more sophisticated scoring tools that take account of anatomy and key clinical variables.

NSTEMI
There is a discrepancy between the speed with which patients are put forward for coronary angiography when they present with high risk NSTEMI. In fact, despite the availability of numerous randomised trials, the evidence base for an early invasive strategy(< 24 h) in patients with NSTE-ACS is relatively sparse. The VERDICT and TIMACS trials did, however, demonstrate benefit from the early strategy in the subgroups of patients with GRACE risk score >140,  but, of course, this must be examined with caution, given that it represents an unpowered secondary analysis.32,33 In reality risk scores such as GRACE are rarely used in the UK which may also complicate interpretation.34 A recent meta-analysis suggests no clinical outcome advantage for very early angiography, but shorter hospital stay.35 


STEMI 

There are now 7 randomised trials reporting clinical outcome benefit from primary PCI to the infarct-related vessel and complete PCI revascularisation of bystander disease in STEMI patients. 36–38 It is thought that this may be due to  enhanced plaque vulnerability in non-culprit lesions, possibly as a consequence of pan-coronary inflammation.39 However, there are a number of issues that the trials do not resolve. Optimal timing of non-culprit artery treatment is uncertain since studies have involved either PCI during the index procedure, PCI during the index admission, or PCI during a later, planned hospital admission.36–38 There are other uncertainties in relation to the strategy of universal complete revascularisation in real world practice, including lack of mechanistic insight of benefit and variabilities in endpoint improvement (reduction in MI versus revascularization)40. For STEMI patients with cardiogenic shock, based on the results of the CULPRIT-SHOCK trial, multivessel PCI during the index procedure is not recommended.41 It is, however, noted that in the CULPRIT-SHOCK trial staged PCI of non-culprit lesions was encouraged(17.7% underwent PCI in the culprit only group), and therefore the strategy used is not too dissimilar from the “STEMI without cardiogenic shock” guidance. 


Antiplatelet therapy – prasugrel or ticagrelor?

For STEMI, NICE recommended prasugrel in preference to ticagrelor.1 This was driven by the ISAR‑REACT 5 trial that directly compared ticagrelor and prasugrel in ACS patients.42 It is also consistent with UK observational data involving over 89000 primary PCI patients that showed an outcome advantage for prasugrel over ticagrelor.43  For NSTEMI, either prasugrel or ticagrelor is recommended. This is likely to be due to a variety of considerations including that neither was cost dominant and that practical difficulties could arise in using prasugrel because its licence does not support its use before angiography, which could leave people with unstable angina/NSTEMI without dual antiplatelet therapy for several days. There have been some criticisms on the reliability of the findings from the ISAR-REACT 5 trial including its open-label design (compared with double-blind TRITON-TIMI 38 and PLATO).44,45 Furthermore, instead of a direct comparison between drugs, the comparison was made between differing treatment strategies including preloading with ticagrelor but no preloading with prasugrel.42,44,45 


Summary
The clinical guidelines on revascularisation described here offer a robust framework within which front line clinicians can plan the investigation and treatment of their patients. Inevitably, new evidence has the potential to render aspects of guidance obsolete. Table 4 highlights some of the recent landmark trials in myocardial revascularisation. Furthermore, there remains an important requirement for cardiologists to tailor their management strategy to each patient: especially because the majority of these would never have been suitable for inclusion into a randomised trial. Some gaps in our knowledge base may never be filled: a randomised trial of PCI versus OMT in significant left main disease, for example. In other areas, ongoing innovative research is highly likely to refine our understanding of optimal practice such as the identification of high-risk plaques in non-culprit STEMI disease.
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Figure 1 – Flowchart of NICE Stable Angina guidance
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Table 1 – Stable angina guidelines
	NICE (2016)
	ESC (2018 + 2019)
	ACC / AHA / SCAI (2021)

	Investigation
	
	

	∙   CTCA if clinical assessment indicates typical or atypical angina, or if there are pathological ST segment or T-wave changes or Q waves on the resting ECG
	∙   Use of either non-invasive functional imaging of ischaemia or anatomical imaging using coronary CTCA as the initial test for diagnosing CAD
	∙   Among patients at intermediate-high risk and no known CAD, CCTA is useful for the diagnosis of CAD and for risk stratification; and stress imaging useful for the diagnosis of ischemia and for estimating the risk of MACE

	∙   Offer coronary angiography to guide treatment strategy for people with stable angina whose symptoms are not satisfactorily controlled with optimal medical treatment. Additional non-invasive or invasive functional testing may be required to evaluate angiographic findings and guide treatment decisions. 
	∙   Invasive coronary angiography is recommended as an alternative test to diagnose CAD in patients with a high clinical likelihood, severe symptoms refractory to medical therapy or typical angina at a low level of exercise, and clinical evaluation that indicates high event risk. (I B)
	∙   Coronary angiography is useful in patients with presumed SIHD who have unacceptable ischemic symptoms despite GDMT and who are amenable to, and candidates for, coronary revascularization. (I C)*

	Revascularisation
	
	

	∙   Consider revascularisation (coronary artery bypass graft [CABG] or percutaneous coronary intervention [PCI]) for people with stable angina whose symptoms are not satisfactorily controlled with optimal medical treatment
	∙   Revascularisation for stable angina / silent ischaemia: Haemodynamically significant coronary stenosis in the presence of limiting angina or angina equivalent (I A)
with insufficient response to optimized medical therapy
	∙   In patients with refractory angina despite medical therapy and with significant coronary artery stenoses amenable to revascularisation, revascularisation is recommended to improve symptoms. (1 A)

	
	
	
	

	
	
	
	

	∙   Consider the relative risks and benefits of CABG and PCI for people with stable angina using a systematic approach to assess the severity and complexity of the patient's coronary disease, in addition to other relevant clinical factors and comorbidities
	∙   In patients with LM or multivessel disease, it is recommended that the SYNTAX score is calculated to assess the anatomical complexity of CAD and long-term risk of mortality and morbidity after PCI (I B); STS score recommended for surgical risk (I B); Euroscore II may be considered for surgical risk (II B)
	∙   If MVD, an assessment of CAD complexity, such as SYNTAX may be useful to guide revascularisation (2b B)
	

	
	
	
	

	
	
	
	

	∙   Offer PCI to patients with stable angina and suitable coronary anatomy when their symptoms are not satisfactorily controlled with optimal medical treatment AND revascularisation is considered appropriate AND CABG is not appropriate
	∙   More didactic based on SYNTAX score for left main CAD, 3VD (with or without diabetes mellitus) Also recommendations for Two vessel CAD, One vessel CAD with and without involvement of proximal LAD
	∙   More didactic based on disease complexity, presence of diabetes, left main and 3VD
	

	
	
	
	

	
	
	
	

	∙   Offer CABG to patients with stable angina and suitable coronary anatomy when symptoms not controlled AND revascularisation considered appropriate AND PCI is not appropriate
	∙   More didactic based on SYNTAX score for left main CAD, 3VD (with or without diabetes mellitus) Also recommendations for Two vessel CAD, One vessel CAD with and without involvement of proximal LAD
	∙   More didactic based on disease complexity, presence of diabetes, left main and 3VD
	

	
	
	
	

	
	
	
	

	∙   Consider CABG for people with stable angina and suitable coronary anatomy whose symptoms are satisfactorily controlled with optimal medical treatment, but coronary angiography indicates left main stem disease or proximal three-vessel disease.
	∙   More didactic based on SYNTAX score for left main CAD, 3VD (with or without diabetes mellitus) 
	∙   Left main stenosis, CABG recommended to improve survival (1 B). 
	

	
	
	
	

	
	
	
	

	Equipoise
	
	
	

	∙   When either procedure would be appropriate, explain to the person the risks and benefits of PCI and CABG for people with anatomically less complex disease whose symptoms are not satisfactorily controlled with optimal medical treatment. If the person does not express a preference, take account of the evidence that suggests that PCI may be the more cost-effective procedure in selecting the course of treatment.
	∙   Not clearly mentioned. Importance of Heart Team stressed. (I C)
	∙   Not clearly mentioned. If optimal strategy unclear, a Heart Team approach is recommended to improve patient outcomes (1 B)
	

	
	
	
	

	
	
	
	

	∙   When either procedure appropriate, consider potential survival advantage of CABG if MVD with symptoms not satisfactorily controlled with optimal medical therapy and have diabetes OR are over 65 years OR have anatomically complex 3VD. with or without involvement of the left main stem
	∙   More didactic based on SYNTAX score for left main CAD, 3VD (with or without diabetes mellitus) 
	∙   CABG reasonable to improve survival if complex MVD disease (e.g. SYNTAX >33) (2a B) and recommended if left main and complex disease to improve survival (1 B); If MVD and EF <35% CABG recommended (1 B); diabetic and MVD CABG recommended over PCI (1 A) 
	

	
	
	
	

	
	
	
	

	MDT
	
	
	

	∙   Ensure that there is a regular multidisciplinary team meeting to discuss the risks and benefits of continuing drug treatment or revascularisation strategy (CABG or PCI) for people with stable angina. 
	∙   Heart Team (I C)
	∙   If optimal strategy unclear, a Heart Team approach is recommended to improve patient outcomes (1 B)
	

	
	
	
	

	
	
	
	




*2014 ACC/AHA/AATS/PCNA/SCAI/STS Focused Update of the Guideline for the Diagnosis and Management of Patients With Stable Ischemic Heart Disease

Table 2 – STEMI guidelines

	NICE (2020)
	ESC (2018)
	ACC / AHA / SCAI (2021)

	Pharmacology
	
	

	∙   Prasugrel 1st line, as part of dual antiplatelet therapy with aspirin
	∙   Prasugrel or Ticagrelor (Ia)
	∙    Reasonable to use ticagrelor or prasugrel in preference to clopidogrel to reduce ischemic events, including stent thrombosis (2a B)

	
	
	
	

	
	
	
	

	∙   Clopidogrel with aspirin, if they are already taking an oral anticoagulant
	∙   Clopidogrel with indication for anticoagulation (IC)
	∙    If triple therapy, reasonable to choose clopidogrel in preference to prasugrel for triple therapy (IIa B)*
	

	
	
	
	

	
	
	
	

	∙   Offer angiography ? PCI if presentation within 12 hours and PPCI delivered within 120minutes 
	∙   PCI if < 120mins from STEMI diagnosis to wire crossing (I A)
	∙   In patients with STEMI and ischemic symptoms for <12 hours, PCI should be performed to improve survival. (1 A)
	

	
	
	
	

	
	
	
	

	∙   Offer unfractionated heparin with bailout glycoprotein IIb/IIIa inhibitor in combination with dual antiplatelet therapy to people with acute STEMI undergoing primary PCI with radial access.
	∙   UFH is recommended (IC)
	∙   Glycoprotein Iib/IIIa inhibitor agents are reasonable to improve procedural success in patients with large thrombus burden, no-reflow or slow flow (2a C)
	

	
	
	
	

	
	
	
	

	∙   Consider bivalirudin with bailout glycoprotein IIb/IIIa inhibitor in combination with dual antiplatelet therapy for people with acute STEMI undergoing primary PCI when femoral access is needed.
	∙   Bivalirudin may be considered as an alternative to UFH (IIB)
	∙    In patients undergoing PCI, bivalirudin may be a reasonable alternative to UFH to reduce bleeding (2b A)
	

	
	
	
	

	
	
	
	

	Revascularisation
	
	
	

	∙   Consider coronary angiography, with follow‑on primary PCI if presenting > 12 hours after the onset of symptoms if continuing myocardial ischaemia.
	∙   If > 12hours from symptoms, primary PCI indicated in presence of symptoms of ischaemia, haemodynamic instability or life-threatening arrhythmia (I C)
	∙   In patients with STEMI who are stable and presenting 12 to 24 hours after symptom onset, PCI is reasonable to improve clinical outcomes (2a B)
	

	
	
	
	

	
	
	
	

	∙   Consider radial arterial access 
	∙   Radial over femoral if experience operator (IA)
	∙   Radial approach is indicated in preference to a femoral approach to reduce risk of death, vascular complications, or bleeding (1 A)
	

	
	
	
	

	
	
	
	

	∙   Do not routinely use mechanical thrombus extraction during primary PCI for people with acute STEMI.
	∙   Routine use of thrombus aspiration is not recommended (III A)
	∙   Routine aspiration thrombectomy before primary PCI is not useful (3 A)
	

	
	
	
	

	
	
	
	

	∙   Offer complete revascularisation without cardiogenic shock. Consider doing this during the index hospital admission.
	∙   Routine revascularisation of non-IRA lesions should be considered before hospital discharge (IIa A )
	∙   In selected hemodynamically stable patients with STEMI and multivessel disease, after successful primary PCI, staged PCI of a significant non-infarct artery stenosis is recommended to reduce the risk of death or MI (1)
	

	
	
	
	

	
	
	
	

	∙   Consider culprit vessel only revascularisation during the index procedure if cardiogenic shock.
	∙   In cardiogenic shock, routine revascularization of non-IRA lesions is not recommended during primary PCI. (III B)
	∙   In patients with STEMI complicated by cardiogenic shock, routine PCI of a non-infarct artery at the time of primary PCI should not be performed because of the higher risk of death or renal failure (3)
	

	
	
	
	

	
	
	
	

	∙   If stenting is indicated, offer a drug-eluting stent 
	∙   New generation DES recommended over BMS for primary PCI (IA)
	∙    DES should be used in preference to BMS to prevent restenosis, MI or acute stent thrombosis (1 A)
	

	
	
	
	

	
	
	
	

	∙   Offer fibrinolysis to people with acute STEMI presenting within 12 hours of onset of symptoms if primary PCI cannot be delivered within 120 minutes 
	∙   If time to PCI >120mins offer fibrinolysis strategy
	∙    Fibrinolytic therapy is recommended only in cases in which primary PCI is not immediately available and the delay from hospital presentation to PCI is anticipated to be >120minutes
	

	
	
	
	

	
	
	
	

	∙   Bailout angiogram if persistent ST elevation
	∙   Rescue PCI should be performed without delay in the case of unsuccessful fibrinolysis or within 2-24hours after bolus administration
	∙   In patients with STEMI and evidence of failed reperfusion after fibrinolytic therapy, rescue PCI of the infarct artery should be performed to improve clinical outcomes. (1 C)
	

	
	
	
	






Table 3 – NSTEMI guidelines

	NICE (2020)
	ESC (2020)
	ACC / AHA / SCAI (2021)

	Risk stratification
	
	

	 ∙   Assess individual risk of future adverse cardiovascular events using an established risk scoring system that predicts 6‑month mortality (for example, GRACE)
	∙   GRACE risk score models should be considered for estimating prognosis (Iia B)
	∙   GRACE score > 140 viewed as high risk and recommend an early invasive strategy within 24hours (2a B)

	∙   Consider conservative management without early coronary angiography for people with unstable angina or NSTEMI who have a low risk of adverse cardiovascular events (predicted 6‑month mortality 3.0% or less).
	∙   Selective invasive after appropriate ischaemia testing or detection of obstructive CAD by CTCA is recommended in low risk patients  (I A)
	∙   In patients with NSTE-ACS who are initially stabilised and are at intermediate or low risk of clinical events, an invasive strategy with intent to perform revascularisation is reasonable before discharge to improve outcomes (2a B)

	∙   Consider coronary angiography (with follow‑on PCI if indicated) within 72 hours of first admission for people with unstable angina or NSTEMI who have an intermediate or higher risk of adverse cardiovascular events (predicted 6‑month mortality above 3.0%) 
	∙   An early invasive strategy within 24 hours is recommended if any high risk criteria (I A)
	∙   In patients with NSTE-ACS who are initially stabilized and are at high risk of clinical events, it is reasonable to choose an early invasive strategy (within 24hours) over a delayed invasive strategy to improve outcomes (2a B)

	∙   Consider coronary angiography (with follow‑on PCI if indicated) for people with unstable angina or NSTEMI who are initially assessed to be at low risk of adverse cardiovascular events (predicted 6‑month mortality 3.0% or less) if ischaemia is subsequently experienced or is demonstrated by ischaemia testing.
	∙   Selective invasive after appropriate ischaemia testing or detection of obstructive CAD by CTCA is recommended in low risk patients  (I A)
	∙   In patients with NSTE-ACS who are initially stabilised and are at intermediate or low risk of clinical events, an invasive strategy with intent to perform revascularisation is reasonable before discharge to improve outcomes (2a B)

	∙   Offer immediate coronary angiography to people with unstable angina or NSTEMI if their clinical condition is unstable. 
	∙   An immediate strategy (<2hours) is recommended in patients with at least one of the very high risk criteria (I C)
	∙   In patients with NSTE-ACS and cardiogenic shock who are appropriate candidates for revascularisation, emergency revascularisation is recommended to reduce risk of death (1 B)

	Pharmacology
	
	

	∙   Offer fondaparinux to people with unstable angina or NSTEMI who do not have a high bleeding risk unless they are undergoing immediate coronary angiography. 
	∙   In case of medical treatment or logistical constraints for transferring the patient to PCI within the required time frame, fondaparinox is recommended and in such cases, a single bolus of UFH is recommended at the time of PCI (I B)
	∙   Fondaparinux: 2.5 mg SC daily, continued for the duration of hospitalization or until PCI is performed (I B)**

	∙   For people with unstable angina or NSTEMI who are having coronary angiography, offer prasugrel or ticagrelor, as part of dual antiplatelet therapy with aspirin, if they have no separate indication for ongoing oral anticoagulation 
	∙   Prasugrel should be considered in preference to ticagrelor for NSTE-ACS patients who proceed to PCI (Iia B)
	∙   Reasonable to use ticagrelor or prasugrel in preference to clopidogrel to reduce ischemic events, including stent thrombosis (2a B)

	∙   Clopidogrel, as part of dual antiplatelet therapy with aspirin, if they have a separate indication for ongoing oral anticoagulation.
	 ∙   Aspirin and clopidogrel preferred in patients who require anticoagulation (I C)
	∙   If triple therapy, reasonable to choose clopidogrel in preference to prasugrel for triple therapy (IIa B)*

	Revascularisation
	
	

	∙   If stenting is indicated, offer a drug-eluting stent 
	∙   DES recommended over BMS for any PCI (I A)
	∙   In patients undergoing PCI, DES should be used in preference to BMS to prevent restenosis, MI, or acute stent thrombosis (1 A)

	∙   When advising people with unstable angina or NSTEMI about the choice of revascularisation strategy (PCI or CABG), take account of coronary angiographic findings, comorbidities, and the benefits and risks of each intervention
	∙   Base revasc strategy on patient's clinical status and comorbidities, as well as their disease severity according to principles for stable CAD. However, decision on immediate PCI of the culprit stenosis does not require Heart Team consultation (I B)
	∙   Heart Team recommended (I B)



**2014 AHA/ACC NSTE-ACS    *2019 AHA/ACC/HRS focused update guideline for management of patients with atrial fibrillation


Table 4: Summary of Recent Revascularisation Trials



	Trial
	Date 
	Patients
	Patient group
	Design
	Primary endpoint
	Outcome

	Stable Disease
	
	
	
	
	
	 

	REVIVED-BCIS2
	2022
	700
	Stable patients with severe ischemic cardiomyopathy
	PCI + OMT vs OMT
	Primary composite outcome: death from any cause or hospitalization for heart failure
	37.2% PCI vs 38.0% OMT (p = 0.96).

	ISCHEMIA
	2020
	5179
	Stable coronary disease and moderate or severe ischemia
	Initial invasive strategy + OMT vs OMT 
	Composite of CV death, MI, or hospitalization for unstable angina, heart failure, or cardiac arrest
	16.4% invasive and 18.2% conservative (p=NS)

	ORBITA
	2018
	230
	Stable angina with ischaemic symptoms 
	PCI + OMT vs Placebo + OMT
	Difference in exercise time increment 
	PCI minus placebo: 16.6 s, 95% CI -8·9 to 42·0, p=0.200

	SYNTAXES
	2019
	1800
	De-novo three-vessel and left main coronary artery disease (Angina or Asymptomatic myocardial ischaemia)
	PCI vs CABG
	10 year all-cause death
	10 year all cause death: 28% PCI vs 24% CABG (p=0.066)

	ACS
	
	
	
	
	
	 

	COMPLETE
	2019
	4041
	STEMI and MVD
	Culprit vs Complete Revasc
	Cardiovascular death or myocardial infarction
	7.8% Complete vs 10.5% Culprit (p=0.004)

	Antiplatelet 
	
	
	
	
	
	 

	ISAR-REACT 5
	2019
	4018
	Acute Coronary Syndrome
	Ticagrelor vs Prasugrel
	Death, myocardial infarction, or stroke
	9.3% Ticagrelor vs 6.9% Prasugrel (p=0.006)
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Stable Angina



• Diagnose according to the NICE guideline on recent onset chest pain of suspected cardiac origin 



People with stable angina whose symptoms are not satisfactorily controlled 
with optimal medical treatment



• Offer CABG when symptoms are not satisfactorily controlled with 
optimal medical treatment AND revascularisation is considered 
appropriate AND PCI is not appropriate.



• Offer PCI when symptoms are not satisfactorily controlled with optimal 
medical treatment AND revascularisation is considered appropriate AND
CABG is not appropriate.



• When either procedure appropriate, explain risks and benefits of PCI 
and CABG for people with anatomically less complex disease. If the 
person does not express a preference, take account of the evidence that 
suggests that PCI may be the more cost-effective procedure



• When either procedure would be appropriate, take into account the 
potential survival advantage of CABG over PCI for people with 
multivessel disease and who: have diabetes or are over 65 years or have 
anatomically complex three-vessel disease, with or without involvement 
of the left main stem.



• Consider the relative risks and benefits of CABG / PCI using a systematic 
approach to assess the severity and complexity of the person's coronary 
disease, in addition to other relevant clinical factors and comorbidities.



• Ensure regular MDT discuss the risks and benefits of continuing drug 
treatment or revascularisation strategy (CABG or PCI)



When either revascularisation procedure is appropriate, explain :
• The main purpose of revascularisation is to improve the symptoms
• CABG and PCI are effective in relieving symptoms.
• Repeat revascularisation is lower after CABG
• Stroke incidence is similar between the two procedures
• Potential survival advantage with CABG in multivessel disease



Inform the person about the practical aspects of CABG and PCI. Include 
information about:
• vein and/or artery harvesting; likely length of hospital stay
• recovery time /drug treatment after the procedure.



People with stable angina whose symptoms are satisfactorily controlled with 
optimal medical treatment



Offer comprehensive re-evaluation and advice, which may include:
• exploring the person's understanding of their condition and impact of symptoms on QOL
• reviewing the diagnosis and considering non-ischaemic causes of pain
• reviewing drug treatment and considering future drug treatment and revascularisation options
• acknowledging the limitations of future treatment / explaining how the person can manage the 
pain themselves; specific attention to the role of psychological factors in pain
• development of skills to modify cognitions and behaviours associated with pain.



⦁ In people with angiographically normal coronary arteries and continuing 
anginal symptoms, consider a diagnosis of cardiac syndrome X.
⦁ Continue drug treatment for stable angina only if it improves the symptoms of 
the person with suspected cardiac syndrome X.
⦁ Do not routinely offer drugs for the secondary prevention of cardiovascular 
disease to people with suspected cardiac syndrome X.



Do not offer the following interventions to manage stable angina:
• transcutaneous electrical nerve stimulation (TENS)
• enhanced external counterpulsation (EECP)
• acupuncture.



Consider coronary angiography when:
• functional testing indicates extensive ischaemia or non-invasive anatomical 
testing indicates the likelihood of left main stem or proximal 3VD AND
revascularisation is acceptable and appropriate.



• Consider CABG for people with stable angina and suitable coronary 
anatomy whose symptoms are satisfactorily controlled with optimal 
medical treatment, but coronary angiography indicates left main stem 
disease or proximal 3VD



Discuss the following:
• their prognosis without further investigation
• the likelihood of having left main stem disease or proximal 3VD
• CABG can improve the prognosis in a subgroup of people with left main 
stem or proximal 3VD
• the process and risks of investigation
• the benefits and risks of CABG, including the potential survival gain



Optimal Medical Therapy



• Consider revascularisation (CABG or PCI)
• Offer coronary angiography
• Additional non-invasive or invasive functional testing may be required



• Consider a functional or non-invasive anatomical test to identify people 
who might gain a survival benefit from surgery. Functional or anatomical 
test results may already be available from diagnostic assessment



Stable angina that has not responded to treatment (drug and/or Revasc)Cardiac Syndrome XAdditional Therapies



Heart Team / Patient Education
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STEMI 



300mg Aspirin to all If no CIs



Clinical Assessment



Conservative Reperfusion Therapy



Assess bleeding risk



Cardiology Review



LV function assessment



FibrinolysisPrimary PCI



Pharmacotherapy



PCI



Cardiac Rehab and secondary Prevention



Pharmacotherapy



Rescue PCI



Ticagrelor 180mg 
then 90mg BD 



Clopidogrel 600mg 
then 75mg OR Aspirin 



alone



Low risk High risk



• If within 12 hours of symptom onset and can be performed <120mins
• Consider if >12hours and cardiogenic shock / myocardial ischaemia
• Consider Radial > Femoral access



• Offer prasugrel with aspirin (if no anticoagulation)
• Offer clopidogrel with aspirin if taking anticoagulation
• Offer UFH with bailout GPI for radial access
• Consider Bivalirudin with bailout GPI if femoral access needed 
• If >75 years old – consider bleeding risk and offer ticagrelor or 



clopidogrel if needed 



• If stenting – DES 
• If multivessel disease and NO cardiogenic shock offer complete 



revascularization (consider during index admission)
• If cardiogenic shock – consider culprit only



• f



• Offer if presenting within 12 hours of symptoms and PCI > 120mins
• Give antithrombin concurrently 
• Offer ECG 60-90mins after fibrinolysis



• Offer ticagrelor with aspirin unless high bleeding risk
• If high bleeding risk, consider aspirin with clopidogrel or aspirin alone



• Do not repeat fibrinolysis; offer immediate angiography with 
follow-on PCI if indicated by ECG



• Seek cardiology advice for recurrent myocardial ischaemia and offer 
angiography with follow-on PCI if appropriate



• Consider angiography during index admission if stable after 
successful fibrinolysis



• LV function assessment










STEMI 

300mg Aspirin to all If no CIs

Clinical Assessment

Conservative

Reperfusion Therapy

Assess bleeding risk

Cardiology Review

LV function assessment

Fibrinolysis Primary PCI

Pharmacotherapy

PCI

Cardiac Rehab and secondary Prevention

Pharmacotherapy

Rescue PCI

Ticagrelor 180mg 

then 90mg BD 

Clopidogrel 600mg 

then 75mg

OR

Aspirin 

alone

Low risk

High risk

• If within 12 hours of symptom onset and can be performed <120mins

• Consider if >12hours and cardiogenic shock / myocardial ischaemia

• Consider Radial > Femoral access

• Offer prasugrel with aspirin (if no anticoagulation)

• Offer clopidogrel with aspirin if taking anticoagulation

• Offer UFH with bailout GPI for radial access

• Consider Bivalirudin with bailout GPI if femoral access needed 

• If >75 years old –consider bleeding risk and offer ticagrelor or 

clopidogrel if needed 

• If stenting –DES 

• If multivessel disease and NO cardiogenic shock offer complete 

revascularization (consider during index admission)

• If cardiogenic shock –consider culprit only

•f

• Offer if presenting within 12 hours of symptoms and PCI > 120mins

• Give antithrombin concurrently 

• Offer ECG 60-90mins after fibrinolysis

• Offer ticagrelor with aspirin unless high bleeding risk

• If high bleeding risk, consider aspirin with clopidogrel or aspirin alone

• Do not repeat fibrinolysis; offer immediate angiography with 

follow-on PCI if indicated by ECG

• Seek cardiology advice for recurrent myocardial ischaemia and offer 

angiography with follow-on PCI if appropriate

• Consider angiography during index admission if stable after 

successful fibrinolysis

• LV function assessment
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NSTEMI / Unstable Angina 



Clinical Assessment



Low risk
Predicted 6-month mortality ≤ 3%



Intermediate or high risk
>3% predicted 6-month mortality 



? Angiography



LV function assessment



Cardiac Rehab and secondary Prevention



Pharmacotherapy



• If follow-on PCI not done, consider angiography findings, 
comorbidities and risks and benefits when discussing management 
strategy with the interventional cardiologist, cardiac surgeon and 
the patient



• Initial antiplatelet therapy - Offer a 300-mg loading dose of aspirin and 
continue aspirin indefinitely unless contraindicated



• Initial antithrombin therapy - Offer fondaparinux unless high bleeding risk or immediate angiography. 
• Think about choice and dose of antithrombin if high  bleeding risk (advancing age, bleeding complications, renal 



impairment, low body weight). 
• Consider unfractionated heparin with dose adjusted to clotting  function if creatinine above 265 micromoles/litre



• Offer immediate angiography if clinical condition unstable 
• Otherwise, consider angiography (with follow-on PCI if indicated) within 72 hours if 



no contraindications such as comorbidity or active bleeding



• Consider conservative management without angiography but be aware 
that some younger people may benefit from early angiography 



• Offer ticagrelor with aspirin unless high bleeding risk 
• Consider clopidogrel with aspirin, or aspirin alone, for high bleeding risk
• Consider ischaemia testing before discharge



Consider angiography (with follow-on PCI if indicated) if ischaemia develops or shown on testing 



• Assess left ventricular function for NSTEMI 
• Consider assessing for unstable angina



• If no separate indication for oral anticoagulation, offer prasugrel or ticagrelor with aspirin. 
• If a person has a separate indication for oral anticoagulation, offer clopidogrel with aspirin. 
• Only give prasugrel once PCI intended 
• Offer systemic unfractionated heparin in catheter laboratory if having PCI 
• Offer a drug-eluting stent if stenting indicated 
• For people aged 75 and over, think about whether bleeding risk with prasugrel outweighs its 



effectiveness



Use established risk scoring system, such as GRACE, to predict 6-month mortality and risk 
of cardiovascular events. Include in the risk assessment clinical history, physical 
examination, resting 12-lead ECG and blood tests (troponin I or T, creatinine,  glucose, 
haemoglobin). Balance possible benefits of treatment against bleeding risk. 










NSTEMI / Unstable Angina 

Clinical Assessment

Low risk

Predicted 6-month mortality ≤ 3%

Intermediate or high risk

>3% predicted 6-month mortality 

? Angiography

LV function assessment

Cardiac Rehab and secondary Prevention

Pharmacotherapy

• If follow-on PCI not done, consider angiography findings, 

comorbidities and risks and benefits when discussing management 

strategy with the interventional cardiologist, cardiac surgeon and 

the patient

• Initial antiplatelet therapy -Offer a 300-mg loading dose of aspirin and 

continue aspirin indefinitely unless contraindicated

• Initial antithrombin therapy -Offer fondaparinux unless high bleeding risk or immediate angiography. 

• Think about choice and dose of antithrombin if high  bleeding risk (advancing age, bleeding complications, renal 

impairment, low body weight). 

• Consider unfractionated heparin with dose adjusted to clotting  function if creatinine above 265 micromoles/litre

• Offer immediate angiography if clinical condition unstable 

• Otherwise, consider angiography (with follow-on PCI if indicated) within 72 hours if 

no contraindications such as comorbidity or active bleeding

• Consider conservative management without angiography but be aware 

that some younger people may benefit from early angiography 

• Offer ticagrelor with aspirin unless high bleeding risk 

• Consider clopidogrel with aspirin, or aspirin alone, for high bleeding risk

• Consider ischaemia testing before discharge

Consider angiography (with follow-on PCI if indicated) if ischaemia develops or shown on testing 

• Assess left ventricular function for NSTEMI 

• Consider assessing for unstable angina

• If no separate indication for oral anticoagulation, offer prasugrel or ticagrelor with aspirin. 

• If a person has a separate indication for oral anticoagulation, offer clopidogrel with aspirin. 

• Only give prasugrel once PCI intended 

• Offer systemic unfractionated heparin in catheter laboratory if having PCI 

• Offer a drug-eluting stent if stenting indicated 

• For people aged 75 and over, think about whether bleeding risk with prasugrel outweighs its 

effectiveness

Use established risk scoring system, such as GRACE, to predict 6-month mortality and risk 

of cardiovascular events. Include in the risk assessment clinical history, physical 

examination, resting 12-lead ECG and blood tests (troponin I or T, creatinine,  glucose, 

haemoglobin). Balance possible benefits of treatment against bleeding risk. 


