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Rationale and Process of Guideline Development Rationale Coronary artery disease (CAD) comprises a broad spectrum of manifestation ranging from asymptomatic atherosclerosis to stable angina pectoris (SAP), acute coronary syndrome (ACS), myocardial infarction (MI) and congestive heart failure (CHF). The management of SAP has not been extensively studied in large randomised clinical trials. In Malaysia, these patients may be managed by cardiologists, physicians and primary care doctors. The CPG on Management of SAP was developed to help guide clinicians in the management of this group of patients. No previous guideline was available in Malaysia prior to this. Process This CPG was initiated by the National Heart Association of Malaysia (NHAM) in collaboration with the Academy of Medicine Malaysia (AM) and Ministry of Health Malaysia (MOH). The guideline committee consisted of cardiologists, physicians and primary care physician from the government, universities and private hospitals. This CPG was adapted from the European Society of Cardiology (ESC) Guidelines on the Management of Stable Angina, 2006. The CPG was evaluated using the Appraisal of Guidelines for Research and Evaluation (AGREE) prior to adaptation. Further evidence was evaluated from relevant publications from January 2006 through December 2009. Literature search was carried out at the electronic databases of PUBMED/MEDLINE, Cochrane Databases of Systemic Reviews (CDSR), journal full text via OVID search engine. Refer to Appendix 3 for the terms used to retrieve articles. Reference was also made to other guidelines on the management of stable angina pectoris including The American College of Cardiology (ACC)/American Heart Association (AHA) 2007 chronic angina focused update of the ACC/AHA 2002 Guidelines for the Management of Patients With Chronic Stable Angina; European Society of Cardiology (ESC) Guidelines on the Management of Stable Angina, 2006; ACC/AHA guidelines for the clinical application of echocardiography, 1997; European guidelines on cardiovascular disease prevention in clinical practice (constituted by representatives of nine societies and by invited experts), 2007; American Diabetes Association, Standards of Medical Care in Diabetes, 2008; Implications of recent clinical trials for the National Cholesterol Education Program Adult Treatment Panel III guidelines, 2004; ACC/AHA guidelines of percutaneous coronary interventions, 2001. Malaysia CPG on management of Type 2 Diabetes Mellitus, 2009; Malaysia CPG on Prevention of Cardiovascular Disease in Woman, 2008; Malaysia Consensus statement from on the utilization of cardiac CT, 2008; Malaysia CPG on Management of Acute ST Segment Elevation Myocardial Infarction (STEMI), 2007; Malaysia Medical Nutritional Therapy Guidelines for Hyperlipidaemia and Hypertension, 2005; Malaysia CPG on Management of Obesity, 2004; Malaysia CPG on Treatment of Tobacco Use and Dependence, 2003; Malaysia Clinical Practice Guidelines on Dyslipidaemia, 2003; Malaysia CPG of UA/NSTEMI, 2002; Malaysia CPG on Erectile Dysfunction, 2000; Malaysia Guidelines for Medical Practitioners performing medical examinations for vocational licence (PSV and GDL). vii



In addition, the reference lists of all relevant retrieved articles as well as the reference list of the other guidelines reviewed were used to identify further studies. All relevant information was discussed thoroughly over several meetings before a draft guideline was prepared. The draft was submitted to the Technical Advisory Committee for Clinical Practice Guidelines, as well as the Health Technology Assessment (HTA) and Clinical Practice Guidelines Council, MOH Malaysia for review and approval. This was then submitted to a group of external reviewers selected from MOH hospitals, academic institutions as well as the private sector. Objectives These guidelines are intended to provide education and awareness on ways to: 1. Identify patients with stable angina 2. Assess, risk stratify and manage these patients appropriately Clinical Questions The clinical questions addressed in these guidelines include: 1. How does one diagnose a patient with SAP and exclude patient with unstable angina? 2. Having identified patients with SAP, what appropriate tests should be done for diagnosis and prognostication? 3. Which patients should be referred for invasive procedures? 4. What appropriate treatment modalities, either non-pharmacological and/or pharmacological to be utilised? Target Group This guideline is directed at all healthcare providers treating SAP – general practitioners, medical officers, general and family physicians and cardiologists. Target Population This guideline is for the management of patients with Stable Angina Pectoris. It excludes patients with new-onset angina, crescendo angina and rest angina. Dr. Azani Mohd Daud Chairperson
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GRADES OF RECOMMENDATIONS AND LEVELS OF EVIDENCE Grades of Recommendation I



Conditions for which there is evidence and/or general agreement that a given procedure/therapy is beneficial, useful and/or effective



II



Conditions for which there is conflicting evidence and/or divergence of opinion about the usefulness/efficacy of a procedure/therapy



IIa



Weight of evidence/opinion is in favor of its usefulness/efficacy



IIb



Usefulness/efficacy is less well established by evidence/opinion



III



Conditions for which there is evidence and/or general agreement that a procedure/therapy is not useful/effective and in some cases may be harmful



A B C



Levels of Evidence Data derived from multiple randomised clinical trials or meta analyses Data derived from a single randomised clinical trial or large non randomised studies Only consensus of opinions of experts, case studies or standard of care



LEVELS OF EVIDENCE Adapted from the American Heart Association (AHA) and the European Society of Cardiology (ESC)
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Clinical Evaluation of patients with chest pain



Chest pain



Diagnosis



CLINICAL EVALUATION 1. History 2. ECG 3. Basic investigations



Non anginal chest pain*



Suspected stable angina



Manage accordingly



NO ischaemia



Assessment of ischaemia 1. Stress ECG and or 2. Stress imaging (Pharmacological/Exercise)



Suspected UA/ACS



Refer to CPG on UA/NSTEMI & CPG on Management of Acute STSegment-Elevation Myocardial Infarction (STEMI) 2007, 2nd edition



Ischaemia Confirmed stable angina



Prognosis



Evaluate prognosis on basis of clinical evaluation and non-invasive tests



Low risk



Intermediate risk



Medical therapy



Medical therapy ± Coronary arteriography



High risk Medical therapy AND Coronary arteriography



*Refer to Table 4



Figure 1. Algorithm for the initial evaluation of patients with clinical symptoms of angina.
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INTRODUCTION



Coronary Artery Disease (CAD) comprises a broad spectrum of manifestation ranging from asymptomatic atherosclerosis to symptomatic stable angina, acute coronary syndrome (ACS) and congestive heart failure (CHF). Local data for the prevalence of patients with SAP is not available. However in 2008, cardiovascular disease (CVD) was the commonest cause of death in MOH hospitals at 25.19% of total deaths.1 Data from USA shows that SAP is the initial presenting manifestation in approximately half of patients with CAD.2,3 Reported annual incidence of angina is 213 per 100 000 population greater than 30 years old.2 Annual incidence of uncomplicated angina pectoris in western population aged > 40 years is approximately 0.5% with geographic variations.3,4-10 Prevalence of angina varies according to sex and age ranging from 0.1-1% in women aged 45-54 years, 10-15% in women aged 65-74 years to 2-5% in men aged 45-54 years and 10-20% in men aged 65-74 years.11-18 The management of SAP has not been extensively studied with large Randomised Clinical Trials as other parts of the disease spectrum hampering efforts to define an optimum strategy for management of SAP.



2. DEFINITION AND PATHOPHYSIOLOGY 2.1 DEFINITION



ANGINA Clinical syndrome characterised by: • Discomfort in chest, jaw, shoulder, back or arms • Typically aggravated by exertion or emotional stress • Relieved by rest or nitroglycerin (GTN) Unstable Angina (UA) may present in the following ways:19 Table 1. Presentation of UA Type Rest angina Crescendo angina New-onset angina



Description Pain of characteristic nature and location, but occurring at rest and for prolonged periods, up to 20 min Previously stable angina, which progressively increases in severity, intensity, and at lower threshold over a short period of 4 weeks or less Recent onset of severe angina, such that the patient experiences marked limitation of ordinary activity within 2 months of initial presentation
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This CPG is a guide for the management of patients with angina who do not fulfill the criteria of UA.



2.2 PATHOPHYSIOLOGY The syndrome is attributed to myocardial ischaemia, the most common cause being atherosclerotic CAD. Other causes of myocardial ischaemia include: • Hypertrophic cardiomyopathy • Aortic stenosis • Coronary vasospasm • Coronary vasculitis from connective tissue disease • Aortic aneurysms • Coronary artery anomalies • Anemia Myocardial ischaemia is caused by an imbalance between myocardial oxygen supply and demand. Coronary arterial flow which is dependant on luminal cross-sectional area and arteriolar tone, is a major determinant of myocardial oxygen supply. Mismatch in myocardial oxygen supply and demand results in metabolic abnormalities, regional or global myocardial dysfunction, ECG changes and angina. In SAP, angina threshold may vary from day to day or even within the same day. Table 2. Canadian Cardiovascular Society Classification (CCS) of Angina Class I



II



III IV



Severity of exertional stress inducing angina Strenuous, rapid or prolonged exertion at work or recreation Walking or climbing stairs rapidly, walking uphill, walking or stair climbing after meals, or in cold, or in wind, or under emotional stress, or only during the few hours after awakening Walking one or two blocks on the level and climbing one flight of stairs in normal conditions and at a normal pace. Inability to carry out any physical activity without discomfort or symptoms may be present at rest



Limitation of ordinary activity None



Slight



Marked Discomfort in all activity performed



Patients with SAP may become unstable. UA is characterised by angina which may be more prolonged, more frequent, more severe, occurring at a lower threshold or at rest20 and patients may progress to non-ST-elevation or ST- elevation MI. (For management of UA or MI, please refer to the Malaysia Clinical Practice Guidelines on 2



UA/NSTEMI21 and Clinical Practice Guidelines on Management of Acute ST Segment Elevation Myocardial Infarction (STEMI) 200722)



3 PROGNOSIS



European data estimates CAD mortality rates for men of 17.6 per 1000 patient-years between 1970s and 1990s.18,23 In the Framingham Heart Study, 2-year incidence rates for non-fatal MI and CAD death were 14.3% and 5.5% in men and 6.2% and 3.8% in women, respectively.3,24 Annual mortality rates from clinical trial on anti-anginal therapies and or revascularisation ranges between 0.9-1.4%.25-29 However, the prognosis for each patient may vary considerably and the individual prognostic assessment is an integral part of management of patients with SAP.



4 DIAGNOSIS AND ASSESSMENT • • •



Diagnosis and assessment of angina involves clinical assessment, laboratory tests, and specific cardiac investigations. In practice, diagnostic and prognostic assessments are conducted in tandem rather than separately, and many of the investigations used for the diagnosis also offer prognostic information. An algorithm for the initial evaluation of patients presenting with clinical symptoms suggestive of angina is depicted in Figure 1 (Page X)



4.1 Symptoms and signs • •



A careful history alone may be enough for the diagnosis of angina pectoris, and confirmation is made by physical examination and objective tests. The characteristics of discomfort related to myocardial ischaemia (angina pectoris) may be divided into four categories, summarised in Table 3 below: Table 3. The characteristics of discomfort related to myocardial ischaemia (angina pectoris) Characteristics Examples Location Classically retrosternal, but may be felt anywhere from the epigastrium to the jaw or teeth, between the shoulder blades or in either arm to the wrist and fingers. Character Pressure, tightness, or heaviness, sometimes strangling, constricting, or burning. The severity of the discomfort varies greatly and is not related to the severity of the underlying coronary disease. Shortness of breath may accompany angina. Duration Not more than 10 minutes in the majority of cases Exacerbating Symptoms classically get worse with increased and relieving levels of exertion, and rapidly disappear at rest factors within a few minutes. Exacerbations of symptoms after a heavy meal, during emotional stress or first thing in the morning are features of angina. Sublingual nitrates may rapidly relieve angina.
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Definitions of typical and atypical angina have been previously published30 and are summarised in Table 4. Table 4. Clinical classification of chest pain Type Typical angina (definite)



Atypical angina (probable) Non-cardiac chest pain



Characteristics Meets three of the following characteristics • Retrosternal chest discomfort of characteristic quality and duration • Provoked by exertion or emotional stress • Relieved by rest and/or GTN Meets two of the above characteristics Meets one or none of the above characteristics



Non-anginal pain lacks the characteristic qualities described above and noncardiac causes of pain should be evaluated in such cases. Table 5. Causes of non-anginal chest pain Underlying cause



Non-cardiovascular



System involvement Gastrointestinal system



Respiratory system Neurology Psychiatry Musculoskeletal



Cardiovascular (not myocardial ischaemia)



Cardiac Non-cardiac



Specific condition Gastro-oesophageal reflux Peptic ulcer disease Oesophageal spasm Gallstones Pleurisy Pneumothorax Pulmonary embolism Pneumonia Neuralgia Psychosomatic Costochondritis Myalgia Mitral valve prolapse Pericarditis Aortic dissection



Unstable Angina (UA) • It is important when taking the history to identify those patients with UA • UA may present in one of three ways as defined in Table 1. The investigation and management of suspected UA are dealt within the guidelines for the management of ACS. (For management of ACS, please refer to the Malaysia 4



Clinical Practice Guidelines on Management of Acute ST Segment Elevation Myocardial Infarction (STEMI) 200722) Physical examination is directed at: • looking for complications of CAD such as murmurs indicating mitral valvular regurgitation, septal defects, signs of cardiomegaly and CHF • other sites of atherosclerosis – carotid bruits, peripheral vascular disease, aortic aneurysms • risk factors for atherosclerosis such as hypertension, metabolic syndrome, etc • other causes of angina such as hypertrophic obstructive cardiomyopathy (HOCM), aortic stenosis Investigations in stable angina may be divided broadly into 5 groups: 4.2 Laboratory tests 4.3 Chest X-Ray (CXR) 4.4 Non-invasive cardiac investigations 4.4.1 Resting electrocardiography (ECG) 4.4.2 Exercise stress testing 4.4.3 Stress testing in combination with imaging 4.4.3.1 Echocardiography (Echo) 4.4.3.2 Myocardial perfusion scintigraphy 4.4.4 Pharmacological stress testing in combination with imaging 4.4.4.1 Echocardiography (Echo) 4.4.4.2 Myocardial perfusion scintigraphy 4.4.5 Stress cardiac magnetic resonance (CMR) imaging 4.4.6 Echocardiography (Echo) at rest 4.4.7 Ambulatory electrocardiography (ECG) monitoring 4.5 Non-invasive techniques to assess coronary calcification and coronary anatomy 4.6 Invasive techniques to assess coronary anatomy



4.2



Laboratory tests



The objectives of laboratory investigations are to: • establish cardiovascular (CV) risk factors (eg. fasting glucose level31-34 fasting lipid profile,35-37 homocysteine,38 Lp(a), ApoA,39 ApoB39 • provide information relating to possible causes of ischaemia (eg. haemoglobin level)40 • determine prognosis (eg. hs-CRP,38,41,42 serum creatinine43) Recommendation of laboratory investigations Full blood count, serum creatinine



I, C



Fasting glucose



I, B



Fasting lipid profile



I, B



hs-CRP, homocysteine, Lp(a), ApoA, ApoB



IIb, B
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4.3



Chest X-Ray (CXR) • • •



In SAP, the CXR does not provide specific information for diagnosis or for risk stratification The test should be requested only in patients with suspected CHF,44 valvular disease, or pulmonary disease19 The presence of cardiomegaly, pulmonary congestion, atrial enlargement, and cardiac calcifications have been related to prognosis45-48



Recommendations for CXR for initial diagnostic assessment of angina CXR in patients with suspected CHF I, C CXR in patients with clinical evidence of significant I, B pulmonary disease



4.4



Non-invasive cardiac investigations



This section describes investigations used in the assessment of angina and concentrate on recommendations for their use in diagnosis and evaluation of efficacy of treatment, whereas recommendations for risk stratification will be dealt with in the following section. 4.4.1 Resting electrocardiography (ECG) • All patients with suspected angina pectoris based on symptoms should have a resting 12-lead ECG recorded • A resting ECG may show evidences of CAD such as previous MI or an abnormal repolarisation pattern • A normal resting ECG does NOT exclude the diagnosis of ischaemia • The ECG may assist in clarifying the differential diagnosis if taken in the presence of pain such as in vasospasm, allowing detection of dynamic STsegment changes in the presence of ischaemia,49,50 or by identifying features of pericardial disease. • The ECG may also show other abnormalities such as left ventricular hypertrophy (LVH), bundle branch block, pre-excitation, arrhythmias, or conduction defects. • Such information may be helpful in defining the mechanisms responsible for chest pain, in selecting appropriate further investigation or in tailoring individual patient treatment. Recommendations for resting ECG for initial diagnostic assessment of angina Resting ECG while pain free I, C Resting ECG during episode of pain (if possible) I, B Recommendations for resting ECG for routine re-assessment in patients with SAP Routine periodic ECG in the absence of clinical change IIb, C
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4.4.2 Exercise stress testing • An exercise test should be carried out only after careful clinical evaluation of symptoms and a physical examination including resting ECG • Exercise ECG is more sensitive and specific than rest ECG for detecting myocardial ischaemia51-56 • Exercise ECG should not be carried out routinely in patients with known severe aortic stenosis or hypertrophic cardiomyopathy • Interpretation of the exercise ECG test should be based on the pre-test probability of disease19,57 • Exercise ECG testing is not of diagnostic value in the presence of ο Left bundle branch block (LBBB) ο Paced rhythm ο Wolff-Parkinson-White (WPW) syndrome • The reasons for stopping the test are listed in Table 6 • In some patients, the exercise ECG may be non-conclusive if: ο at least 85% of maximum heart rate (HR) is not achieved in the absence of symptoms or ischaemia ο exercise is limited by orthopaedic or other non-cardiac problems ο ECG changes are equivocal • Inconclusive exercise test should then be followed by an alternative noninvasive diagnostic test, unless the patient has a very low pre-test probability (2 mm as relative indication for termination and 4 mm as an absolute indication to stop the test) - ST-elevation 1 mm - Significant arrhythmia - Sustained fall in systolic blood pressure (SBP) >10 mmHg - Marked HPT (>250 mmHg systolic or >115 mmHg diastolic) Achievement of maximum Decision to terminate the test is at the predicted HR discretion of the physician Recommendations for exercise ECG for initial diagnostic assessment of angina Patients with angina and intermediate-to-high pre-test I, B a probability of CAD unless unable to exercise or displays ECG changes which make ECG non-evaluable Patients with 1 mm ST-depression on resting ECG or taking IIb, B digoxin Patients with low pre-test probability (1 mm STdepression, paced rhythm, or WPW which prevent accurate interpretation of ECG changes during stress Patients with a non-conclusive exercise ECG but reasonable exercise tolerance, who do not have a high probability of significant coronary disease and in whom the diagnosis is still in doubt Patients with prior revascularisation (PCI or CABG) in whom localisation of ischaemia is important As an alternative to exercise ECG in patients where facilities, costs, and personnel resources allow As an alternative to exercise ECG in patients with a low pretest probability of disease To assess functional severity of intermediate lesions on coronary arteriography To localise ischaemia when planning revascularisation options in patients who have already had arteriography



I, B I, B



IIa, B IIa, B IIa, B IIa, C IIa, C



Recommendations for the use of pharmacological stress with imaging techniques (either echo or perfusion) in the initial diagnostic assessment of angina Class I, IIa, and IIb indications as mentioned earlier, if the patient is unable to exercise adequately 4.4.5 Stress Cardiac Magnetic Resonance (CMR) • Stress CMR can be used to detect wall motion abnormalities induced by ischaemia or perfusion abnormalities • Stress CMR, using either perfusion imaging or stress-induced wall motion abnormalities imaging, demonstrates good sensitivity 83-91% and specificity 81-86% for the diagnosis of CAD.78 • High quality CMR perfusion has been shown to be at least as good as single photon emission computed tomography scan (SPECT) for the diagnosis of CAD. It also has a close correlation with invasive flow and pressure measurements.79 • Dobutamine stress CMR has been shown to be superior to adenosine stress CMR to detect ischaemia in patients with suspected or known CAD but no history of prior MI80 10



4.4.6 Echocardiography (Echo) at rest • Two-dimensional and doppler echo is useful in patients with clinically detected murmurs,81-84 history and ECG changes compatible with hypertrophic cardiomyopathy85,86 or previous MI87,88 and symptoms or signs of CHF89,90 • Recent developments in tissue Doppler imaging and strain rate measurement have greatly improved the ability to study diastolic function66,91 Recommendations for echo for initial diagnostic assessment of angina Patients with abnormal auscultation suggesting valvular I, B heart disease or hypertrophic cardiomyopathy Patients with suspected CHF I, B Patients with prior MI I, B Patients with LBBB, Q waves or other significant I, C pathological changes on ECG, including left anterior hemiblock 4.4.7 Ambulatory electrocardiographic (ECG) monitoring • Ambulatory ECG (Holter) monitoring may reveal evidence of myocardial ischaemia during normal ‘daily’ activities92 • However, it rarely adds important diagnostic or prognostic information in chronic stable angina pectoris over and above that provided by an exercise test93,94 • It may have a role in patients in whom vasospastic angina is suspected • In patients with SAP and suspected major arrhythmias, Holter monitoring is an important method of diagnosing arrhythmias Recommendations for ambulatory ECG for initial diagnostic assessment of angina Angina with suspected arrhythmia Suspected vasospastic angina



4.5



I, B IIa, C



Non-invasive techniques to assess coronary calcification and coronary anatomy



There are 3 non-invasive modalities to define the coronary anatomy: 1. Electron beam computed tomography (EBCT) with/without angiogram 2. Multislice computed tomography (MSCT) angiogram 3. Cardiac magnetic resonance (CMR) 4.5.1 Electron beam computed tomography (EBCT) The EBCT is effective in quantifying the extent of coronary calcification.95-97 The coronary calcium score identifies a population at higher risk of significant coronary artery disease, and has been found to correlate well with overall burden of plaque.98 However, due to low spatial resolution and high image noise, EBCT angiogram is not an appropriate diagnostic tool for patients with SAP.99 11



4.5.2 Multislice computed tomography (MSCT) Cardiac CT is performed as a 2-part examination. Firstly, the coronary artery calcium score and secondly the coronary artery CT angiogram.100 The use of MSCT angiogram allows good diagnosis, accurate detection and quantification of stenosis of major segments of right and left coronary arteries. The 64 slice detector CT angiogram has a negative predictive value of 93-99% and sensitivities and specificities of 90-94% and 95-97% respectively.101,102 Recommendations for the use of CT angiography in SAP Diagnosis of CAD when other modalities (eg., stress testing or stress imaging) provide equivocal results, especially in patients with a low to intermediate probability of disease Patients who cannot undergo non-invasive testing due to disability, illness, or morbid obesity Patients with recurrent chest pain in whom a definite diagnosis is judged necessary



IIa, C IIb, C IIb, C



4.5.3 Cardiac Magnetic Resonance (CMR) CMR is an emerging modality for cardiac imaging. It is an excellent modality for evaluation of myocardial structure, function, reversible ischaemia and viability, however the current MRI technology has limited diagnostic accuracy for assessment of coronary stenosis.103



4.6 Invasive techniques to assess coronary anatomy 4.6.1 Coronary angiography Coronary angiography is defined as the radiographic visualisation of the coronary vessels after injection of radiopaque contrast media. Coronary angiography allows anatomical definition of the coronary arteries, degree of luminal obstruction and determination of prognosis. The risk of complications with routine angiogram is between 1 and 2% with the current methods.104 The composite rate of death, MI, or stroke is of the order of 0.1-0.2%.104
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Recommendations for coronary angiography for establishing a diagnosis of SAP Severe SAP (Class 3 or greater of CCS Classification), with a high pre-test probability of disease, especially if symptoms are not I, B responding to medical treatment Survivors of cardiac arrest I, B Patients with serious ventricular arrhythmias I, C Patients previously treated by myocardial revascularisation (PCI, CABG) who develop early recurrence of moderate or severe angina I, C pectoris Patients with an inconclusive diagnosis on non-invasive testing, or conflicting result from different non-invasive modalities at IIa, C intermediate to high risk of coronary disease Patients with a high risk of restenosis after PCI if PCI has been done IIa, C in a prognostically important site Patients who cannot undergo non-invasive testing due to disability, IIa, C illness, or morbid obesity Patients with a high pre-test probability of left main or 3-vessel IIa, C CAD Patients with significant LV dysfunction (left ventricular ejection fraction (LVEF) 2%108 • intermediate risk – if he has annual CV mortality of 1-2% • low risk – if he has annual CV mortality of 1mm within stage 1 or 2 of standard Bruce protocol) identifies a high risk population126 • The Duke treadmill score (DTS) is a well-validated score which combines exercise time, ST deviation, and angina during exercise to calculate the patient's risk (Figure 2).124,127



Duke treadmill score a. Exercise time (in minutes) b. ST-depression (mm x 5) c. Angina (non-limiting) OR d. Angina (limiting)



Score n -n -4 -8



Total score = a + b + (c OR d) Risk Low Intermediate High



Total score ≥5 4 to -10 ≤ -11



1-year mortality 0.25% 1.25% 5.25%



Figure 2 DTS score.127 15



Recommendations for risk stratification according to exercise stress ECG in SAP in patients who can exercise All patients without significant resting ECG abnormalities I, B undergoing initial evaluation Patients with stable coronary disease after a significant change I, C in symptom level Patients post-revascularisation with a significant deterioration in IIa, B symptomatic status 5.3.2 Stress echocardiography • • • •



May be used to risk stratify patients at risk of CV events62,128 Has an excellent negative predictive value in patients with a negative test having an event rate (death or MI) of 1 mm I, C ST-depression, paced rhythm, or WPW which prevent accurate interpretation of ECG changes during stress Patients with a non-conclusive exercise ECG, but I, B intermediate or high probability of disease Patients with a deterioration in symptoms postIIa, B revascularisation As an alternative to exercise ECG in patients, in which IIa, B facilities, cost, and personnel resources allow



5.3.3 Pharmacological stress echocardiography • • •



Dobutamine and vasodilators (e.g. dipyridamole) at appropriately high doses are equally potent ischaemic stressors and have similar accuracies and specificities to exercise132-134 The presence (or absence) of inducible wall motion abnormalities separates patients with different prognosis129,135-149 Normal stress echocardiogram yields a cardiac event risk of 0.4% to 0.9%150 Recommendations for risk stratification according to pharmacological stress imaging (perfusion or echo) in SAP Patients who cannot exercise I, B Other class I and II indications as for exercise stress imaging (perfusion or echocardiography) in SAP in patients who can exercise, but where local facilities do not include exercise imaging
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5.3.4 Stress perfusion scintigraphy • • • •



•



Normal stress myocardial perfusion images carries a benign prognosis, with an event rate of 0.25
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Appendix 2 Recommendations for routine non-invasive investigations in evaluation of SAP Test For For prognosis diagnosis Laboratory tests Full blood count, creatinine I, C I, B Fasting glucose I, B I, B Fasting lipid profile I, B I, B hs-CRP, homocysteine, lp(a), ApoA, ApoB IIb, B IIb, B ECG Initial evaluation I, C I, B During episode of angina I, B Routine periodic ECG on successive visits IIb, B IIb, C Ambulatory ECG monitoring Suspected arrhythmia I, B Suspected vasospastic angina IIa, C Suspected angina with normal exercise test IIa, C CXR Suspected CHF or abnormal cardiac auscultation I, B I, B Suspected significant pulmonary disease I, B Echocardiogram Suspected heart failure, abnormal auscultation, I, B I, B abnormal ECG, Q waves, BBB, marked ST-changes Previous MI HPT or DM I, B Intermediate or low risk patient not due to have I, C I, B/C alternative assessment of LV function IIa, C Exercise ECG First line for initial evaluation, unless unable to I, B I, B exercise/ECG not evaluable Patients with known CAD and significant deterioration I, B in symptoms Routine periodic testing once angina controlled IIb, C IIb, C Exercise imaging technique (echo or radionuclide) Initial evaluation in patients with uninterpretable ECG Patients with non-conclusive exercise test (but I, B I, B adequate exercise tolerance) Angina post-revascularisation I, B I, B To identify location of ischaemia in planning revascularisation IIa, B IIa, B Assessment of functional severity of intermediate IIa, B lesions on arteriography IIa, C Pharmacological stress imaging technique Patients unable to exercise I, B I, B Patients with non-conclusive exercise test due to poor I, B I, B exercise tolerance To evaluate myocardial viability IIa, B Other indications as for exercise imaging where local IIa, B IIa, B facilities favour pharmacological rather than exercise stress Non-invasive CT arteriography Patients with low probability of disease and nonIIb, C conclusive or positive stress test 66



Appendix 3 The following free text terms or MeSH terms (in alphabetical order) were used either singly or in combination: “3-KAT inhibitor”, “adrenergic beta-antagonist”, “ambulatory electrocardiographic monitoring”, “angina pectoris review”, “angina pectoris review”, “angina pectoris”, “angina”, “Angiogenesis”, “angiography”, “angioplasty”, “Angiotensin Converting Enzyme inbitors”, “Angiotensin Receptor Blocker”, “anticoagulant”, “anti-oxidants”, “anti-thrombotic agent”, “ApoA”, “ApoB”, “aspirin”, “bare metal stents”, “behaviour modification”, “CABG”, “calcium channel blocker”, “cardiac magnetic resonance imaging”, “cardiac nuclear scan”, “care management”, “chest pain”, “chest X-Ray”, “chronic refractory angina”, “chronic stable angina pectoris”, “chronic stable angina”, “clinical evaluation”, “co-morbidity”, “coronary angiography”, “coronary arteriography”, “coronary artery bypass grafting”, “coronary artery disease”, “Cyclooxygenase-1 inhibitors”, “definition of angina pectoris”, “definition”, “diabetes mellitus”, “diagnosis and assessment”, “diagnosis”, “dietary modification”, “dietary supplement”, “dipyridamole stress echo”, “dipyridamole”, “disease management”, “dobutamine stress echo”, “drug eluting stents”, “drug therapy”, “Drugs that modulate metabolism”, “Duke treadmill score”, “echocardiography”, “EECP”, “elderly”, “electrocardiography”, “electron beam computed tomography”, “EBCT”, “Endoscopic thoracic symphathectomy”, “Enhanced external counterpulsation”, “erectile dysfunction”, “ESMR”, “exercise stress test”, “Extracorporeal shockwave myocardial revascularization”, “GTN”, “guidelines for the management of patients with chronic stable angina”, “health supplements”, “Heart transplantation”, “holter electrocardiographic monitoring”, “homocysteine”, “hsCRP”, “Hydroxy Methyl Glutaryl-CoA reductase inhibitors”, “hypertension”, “If inhibitor”, “invasive procedures”, “ischaemia”, “ivabradine”, “left main stem disease”, “lifestyle modification”, “lp(a)”, “medication therapy management”, “multislice computed tomography”, “multi-vessels disease”, “myocardial infarctions”, “myocardial perfusion scintigraphy”, “Neuromodulation techniques”, “nitrates”, “nitroglycerin”, “non-invasive cardiac investigation”, “omega-3 fatty acids”, “pathophysiology”, “patient care management”, “PCI”, “percutaneous coronary intervention”, “percutaneous laser revascularisation”, “pharmacological stress echocardiography”, “physician support system”, “platelet aggregation inhibitors”, “prognosis”, “revascularisation”, “risk management”, “risk stratification”, “special subgroup”, “stable angina pectoris review”, “stable angina pectoris review”, “stable angina pectoris”, “statin”, “stellate ganglion blockade”, “stress cardiac magnetic resonance imaging”, “stress echocardiography”, “stress perfusion scintigraphy”, “stress test”, “thallium myocardial perfusion scan”, “thallium scintigraphy”, “thienopyridines”, “thoracic epidural anaesthesia”, “transcutaneous electric nerve stimulation and spinal cord stimulation”, “transmyocardial”, “treadmill”, “treatment modalities”, “trimetazidine”, “unstable angina”, “women”
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ABBREVIATION 2VD 3-KAT 3VD ACC ACEI ACS ADP AF AHA ARB BMI BMS BP CABG CAD CCB CCS CHF CMR COX-1 CPG CV CVD CXR DES DM DTS EBCT ECG Echo ED EECP ESC FFR GTN HOCM HPT HTA HR



two-vessel disease 3-keoacyl CoA thiolase three-vessel disease American College of Cardiology angiotensin converting enzyme-inhibitor acute coronary syndrome adenosine diphosphate atrial fibrillation American Heart Association angiotensin receptor blocker body mass index bare metal stent blood pressure coronary artery bypass graft coronary artery disease calcium channel blocker Canadian Cardiovascular Society congestive heart failure cardiac magnetic resonance cyclooxygenase 1 clinical practice guidelines cardiovascular cardiovascular disease chest X-ray drug eluting stent diabetes mellitus Duke treadmill score Electron Beam Computed Tomography electrocardiography echocardiography erectile dysfunction enhanced external counterpulsation European Society of Cardiology fractional flow reserve nitroglycerin hypertrophic obstructive cardiomyopathy hypertension Health Technology Assessment heart rate 68



IHD IVUS LAD LBBB LMS LV LVD LVEF



ischaemic heart disease intravascular ultrasound left anterior descending artery left bundle branch block left main stem left ventricle left ventricular dysfunction left ventricular ejection fraction



LVH



left ventricular hypertrophy



MET MI MOH MSCT PCI PDE-5 PVD QoL RAAS SA SAP SBP



metabolic equivalent myocardial infarction Ministry of Health multislice computed tomography percutaneous coronary intervention phosphodiesterase-5 inhibitor peripheral vascular disease quality of life renin-angiotensin-aldosterone system sinoatrial stable angina pectoris systolic blood pressure



SPECT



single-photon emission computed tomography



TMR TTS UA Vs WPW



transmyocardial revascularisation transdermal therapeutic system unstable angina versus Wolff-Parkinson-White syndrome
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ACRYNOMS ABCD trial ACTION trial APSIS trial BARI 2D trial BARI trial BEAUTIFUL study CASS registry COURAGE trial EUROPA trial HOPE trial HPS trial INITIATIVE study NCEP ATP III guidelines ONTARGET PEACE trial SAPAT trial SYNTAX TRANSCEND trial



Appropriate Blood pressure Control in Diabetes trial A Coronary disease Trial Investigating Outcome with Nifedipine GITS Angina Prognos Studien I Stockholm Bypass Angioplasty Revascularization Investigation 2 Diabetes trial Bypass Angioplasty Revascularization Investigation trial MorBidity mortality EvAlUaTion of the If inhibitor ivabradine in patients with coronary artery disease and left ventricULar dysfunction study Coronary Artery Surgery Study registry Clinical Outcomes Utilizing Revascularization and AGgressive drug Evaluation trial EURopean trial on reduction Of cardiac events with Perindopril in stable coronary Artery disease Heart Outcomes Prevention Evaluation trial Heart Protection Study INternatIonal TrIal of the AnTianginal Efficacy of IVabradinE National Cholesterol Education Program Adult Treatment Panel III Guidelines Ongoing Telmisartan Alone and in combination with Ramipril Global Endpoint Trial Prevention of Events with Angiotensin Converting Enzyme inhibition trial Swedish Angina Pectoris Aspirin Trial SYNergy between percutaneous coronary intervention with TAXus and cardiac surgery Telmisartan Randomised AssessmeNt Study in ACE-iNtolerant subjects with cardiovascular Disease
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